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September 26,2008

Ms. Dana Dean
Department of Natural Resources
Division of Oil, Gas, and Mining
Associate Director of Mining
1594 West North Temple, Suite 1210
PO Box 145801
Salt Lake City, UT 84114-5801

RECEIVED
ocT 0 2 2008

DM OF OIL, GAS & MINING

Re: Response to Review of Amended Notice of Intention to Commence Large Mining Operations, Graymont
Western US, Inc. (Graymont), Big Sage, M1027/006, Task ID# 1826, Millard County, Utah.

Dear Ms. Dean:

Graymont Western US, Inc. is submitting the following responses to a review made by the Division of Oil, Gas, and
Mining (DOGM) concerning Graymont's Amended Notice of Intention (NOI) for Big Sage:

R647-4-104 - Operators. Surface and Mineral Ownership

Please provide the following information:
1. The name, permanent mailing address, and telephone number of the surface

landowner(s) and mineral owner(s) of all land to be affected by the operations.

Graymont Western U.S., Inc.
3950 South 700 East
Suite 301
Salt Lake City, Utah 84107
Contact: Michael R. Brown
Phone: (801) 264-6880
Fax: (801)264-6874

The following information has been added to section 1.4:

State of Utah
School and Institutional Trust Lands Administration
675 East 500 South, Suite 500
Salt Lake City, UT 84102
Phone: (801) 538-s100

2. The federal mining claim number(s), lease number(s), or permit number(s) of any
mining claims, or federal or state leases or permits included in the lands affected. (TM)

The state lease number is ML 35572.

R647-4-105 - Maps. Drawinss & Photosraphs

f05.2 Based on submitted maps, the Division assumes the permit area is equal to the
bonded area. @E)



The Permit Area and the bonded area are equivalent. However, only an estimated 33% of
the buffer zones around the quarry areas and the overburden/fines piles are anticipated to
be disturbed. As such, the surety calculation only includes reclamation costs for 33Vo of
the buffer zones. If more disturbance is planned in within the buffer zones, Graymont will
increase the surety as appropriate prior to disturbance.

Figure 2, please label the road called, "The Big Sage Access Road" @E)

Figure revised.

Figure 3 shows the facility area disturbance as 58.5 acres, but Spreadsheet B
indicates 45.6 acres are disturbed. Please ensure consistency, or explain the
parameters for determination more clearly. (BE)

A narrative is provided to describe the rationale for the surety calculation, and additional
notes were added to the spreadsheets to describe where and how reclamation of each
component will be conducted. Of the 58.5 acres of disturbance associated with the Facility
Area, calculations for reclamation of 10.7 acres associated with interior roads are provided
in Spreadsheet D (HauVAccess Roads), and calculations for reclamation of 2.2 acres
associated with the stormwater retention pond are provided in Spreadsheet E
(Miscellaneous).

105.1 Drawings or Cross Sections (slopes, roadso pads, etc.)
3.15 The plan does not clearly show all the hydrologic designs and features to be

incorporated into the plan. Please update the figures to show the location of the
swales, culvertso and drainages. (TM)

Figure 7 shows culvert locations, the stormwater retention pond, stormwater berm
locations, and stormwater diversion locations. Figure t has been updated to show the
location of the reclaimed swale.

3.16 The Division requests that you submit watershed maps and the supporting
calculations that verify the size of the pond and the proposed diversions. These
calculations need to apply to both the operational status of the mine and the
reclaimed status. The plan states that the diversions and pond are sized to
handle a 2S-yearr 24-hour storm but no calculations are presented, except that
the 25-year,24-hour storm is mentioned as being 2.31 inches. (TM)

Figure 7b has been added to show the sub-basin boundaries. Stormwater retention pond
sizing calculations have been included in Appendix A.

3.17The reclamation treatments map does not show the following requested Aug. 20,
2007 information: On another reclamation map show the location of culverts,
power lines, pipelines, deleterious storage sites (with dimensions), water storageo
location of concrete rubble, and show the conveyor labeled by section. In
addition, ensure there is an appropriate legend and identify the contour
elevations. @E)

Culverts, power lines, pipelines, water storage, and conveyors will be removed, and
removal of these features is accounted for in the surety. As per the May 6,2008 meeting,



the surety narrative has been changed to reference Figure 6 for the location ofthese
features. Deleterious materials storage sites are not present as noted in sections 2.4.18
Erosion and Sediment Control, 3.1 Surface and Ground Water Resources, and 4.6.3
Overburden/Fines Piles. The general locations of concrete rubble are noted in Figure 9.

The reclamation treatments maps(s) should show the berms, evaporation ponds,
and diversion ditches as mentioned in page 32 of the draft plan. (BE)

As per the May 6, 2008 meeting, reference to berms, stormwater retention ponds, and
diversion ditches has been removed from the discussion of reclamation treatments. as
these features are not a part of the final reclamation configuration.

3.18Show on Figure 5 (or in a new figure), a geology layer is necessary as there may
be a slide potential in the footwall shale layer. @E)

As per the May 6, 2008 meeting, the exact location of the Chisholm Formation beneath
the proposed quarry floor is unknown. Exploration drilling in excess of 100 feet beneath
the planned excavation did not encounter shale. As noted in Section 2.4.2, mining is not
expected to expose any formation identified as unstable. If quarrying intercepts unstable
formations, slope stability will be evaluated, and the quarry design will be altered, as
necessary.

Figure 5 has been revised to include an approximate location of the Chisholm Formation
and Dome Limestone contact.

R647-4-106 - Operation Plan

106.2 Type of operations conducted, mining method, processingo etc.
There is indication that the waste piles will be accessed via benches. Some of the 25-
ft. bench face width may be lost due to the 90o bench face angles and access may
become impaired. Please explain how bench face widths will be maintained subject
to impaired widths and still allow for equipment access. @E)

As per May 6, 2008 meeting, Section 2.4.I has been modified to include the following
statement, "Benches will be maintained at safe operating widths to allow access, where
needed."

Section 2.4.3 Overburden/Fines Piles has been modified to include the following
statement, "Overburden/fines piles access points will be rerouted or modified as mining
progresses to provide for safe equipment access."

As noted in Section 2.4.l,minimum bench width will be about 25 feet but will typically
be much wider.

As noted in Section 2.4.2,rocHalls and back-break will be reduced and managed by
continuing to refine blasting designs and methods. Bench heights have been defined in
order to allow equipment to work safely. However, if rockfall becomes a safety concern,
mitigation measures will be taken, which may include bench scaling or avoidance.

106.3 Nature of materials mined, waste and estimated tonnages



Is dumped overburden a source of rockfall? This comment is in direct response to the

following Aug. 20 Division review question: Provide information about the intersection
area between the quarry areos and the stockpile areas. Address how stability will be
maintained between them? (BE)

As per the May 6, 2008 meeting, Section 2.4.3 has been modified to include the following
statements, "Dumped overburden is not a source of rockfall. Overburden/fines piles are
well drained, and much of the material is coarse, providing for greater stability."

The areas between the quarry and the overburden/fines piles are illustrated in Figure 5.
Due to the relationship of the overburden/fines piles configurations with the quarry
configurations shown in Figure 5 as well as shallow slopes (35 degrees or less for the
overburden/fines piles and less than 45 degrees for the quarry slopes), the area between
the overburden/fines piles and the quarry will be stable.

Provide information and outline the limiting factors regarding the bench width
range in the quarries. (BE) Graymont response: minimum bench face widths are
dictated by equipment operating requirements. Division response: Backbreak of 90o
bench face angles could impair bench widths. Minimum bench widths are required
for equipment and rockfall protection. @E)

See response to 106.2.

106.6 Plan for protecting & redepositing soils
Section 2.4.7 says topsoil stockpiles will be seeded with the same interim seed mix as
used on the Poison Mountain Quarry stockpiles, but the Division was unable to find
this mix in the current plan. Please include a seed mix for interim stabilization of
topsoil stockpiles or reference the location of this mix in the current plan. (PBB)

Section 2.4.7 has been revised to state, "The stockpile will be contoured to minimize wind
erosion, and revegetated with the approved reclamation seed mix."

According to Table 4-2, no soil will be salvaged from the facilities area. Why is this?
It appears to be all or mostly in the Sanpete-Spager Soil Association, and there is
likely to be soil available. (PBB)

Table 4-2has been modified to include soil salvage in the facilities area.

Page 25, Section 4.6.4 says drill holes will be plugged in accordance with R647-4-108.
I haven't seen anv discussion of drill holes.

Section 4.6.6nu, O""n revised to state, "Any drill holes drilled as part of mining activities
will be plugged in accordance with UDOGM rule R647-4-108)'

106.7 Depth to groundwater, extent of overburden, geology
Please show and/or define well location. (BE)

Section 2.4.9 has the following description: "An existing well, shown in Figure 2,
currently supplies water for the mining operations and processing facilities. Water use
associated with the mining operations is generally limited to dust control on roads and



disturbed areas as well as during drilling, crushing, and screening operations."

R647-4-109 - Impact Assessment

There is a plan statement located on pase 20 of the draft that indicates the mine will
operate according to MSHA regulations. It is important for the operator to know
that mining operations must be performed and operation design must accomplish
the requirements of the Utah Mined Land Reclamation Act.

As per the May 6, 2008 meeting, the statement on page 20 has been revised to state, "The
Project will be permitted as a mining operation and will operate in conformance with
applicable MSHA safetyregulations (30 CFR l-199) as well as in conformance with the
requirements of the Utah Mined Land Reclamation Act and associated rules."

109.1 Impacts to surface and groundwater systems
The watershed D&p, Figure 7, is of too large a scale to show watershed boundaries.
In order that the Division accept this plan it is required that the boundaries of the
contributing watersheds be shown and the resulting drainage and impacts be clearly
shown. Figure 7 fails to clearly show all these boundaries as the figures does not
show a large enough area or provide all the drainage boundaries and contributing
watershed areas. Diversion ditches, berms, swales, and ponds are identified without
any engineering detail in the plan. Please provide this detail. (TM)

As per discussions and May 6,2008 meeting, Figure 7b has been added to show the
hydrologic sub-basin boundaries. Figure A-1 has been included in Appendix A to show
typical diversion ditch, berm, and swale construction. A technical memorandum has been
included in Appendix A detailing the engineering design for the stormwater retention
pond.

On page 25 of the draft NOI, a sentence reads, "Surface waters will be managed to
avoid excessive sediment loading and run off outside the project area". The Division
assumes the project area is equal to the permit area, if that is the case, designs must
be such that sediment from the disturbed areas is controlled. It is considered a
violation if uncontrolled sediment flows outside of the permit area. (BE)

As per the May 6, 2008 meeting, the word "excessive" was removed.

Is the 280-ft groundwater depth the minimal groundwater depth? When was this
depth to groundwater determined, including time of year? Where was it measured?
Ilave seasonal variations been recorded? (BE)

As per the May 6, 2008 meeting, the following information has been added to the plan:
"The actual groundwater depth has not been measured in the Big Sage Area. An
exploration hole was drilled to a depth of 360 feet on the east side of the Facility Area, and
water was not encountered. The hole was drilled May 5,1997. Also, none of the other 76
exploratory drill holes in the Permit Area encountered water."

According to FigureT, several ephemeral streams will be impacted by mining
operations. The plan stateso "no impacts to surface water resources are projectedot,



which is in direct conflict with what is shown on the Conceptual Storm Water
Management Map. (BE)

As per the May 6, 2008 meeting, the text has been modified to state, "No impacts to
surface water resources are projected beyond what is shown on Figure 7".

Further to the above comment, the streams beneath the central and north waste pile
will be impacted among others. The central pile, NW location appears to impact
water flow and a water impounding basin may occur. The north overburden pile toe
is located within an ephemeral stream which will increase bedload which is in direct
conflict with the "no impacts" comment. @E)

As per the May 6, 2008 meeting and subsequent discussions, overburden/fines piles are
well drained, as much of the material placed in the piles is coarse as shown in Table 2-3.
Coarse overburden material is placed in the existing drainage channel at the base of the
overburden/fines piles. Actual water input from the ephemeral drainage covered by the
Central Overburden/Fines Pile is minimal due to contributing watershed (Figure 7 and 7b)
and low precipitation levels (Tables 2-4,2-5, and 3-1); therefore, the overburden/fines pile
is not expected to cause water impoundment.

The drainage in the toe of the North OverburdenlFines Pile is within the buffer area of the
pile and is not expected to be disturbed; however, a diversion will be constructed, if
necessary.

Appendix A includes a conservative calculation showing that very little water (1,500 cubic
feet) may pond behind the central overburden/fines pile during a 100-year,24-hour storm
event. The pond that may form will drain about an hour after the rainfall event. These
calculations indicate a significant impoundment will not occur behind the pile.

109.3 Impacts on existing soil resources
The plan narrative indicates that explosiveso explosive packaging are handled
according to federal and state requirements or according to manufacturing
requirements. Do these requirements outline operator/worker safety only? Or do
they include provisions to ensure environmental impact is minimized? If they don't,
please specify and outline how they will be managed. (BE)

Under Mine Safety and Health Administration regulations, mine operators have aHazard
Communications Program, which requires that Material SafetyData Sheets (MSDS) be
maintained at site. MSDS for explosives provide health and first aid information as well as
safe handling procedures for storage and transport, spill or leak procedures, and disposal
procedures. The storage and transport, spill or leak, and disposal procedures address
personal safety as well as safety to wildlife and the environment.

109.4 Slope stability, erosion control, air qualityo safety

AIR QUALITY

Provide a copy of the Air Quality Approval Order as an appendix to the plan
including the dust control plan. If there are specific emission requirements for any



equipment, please provide a list of that equipment. This information is helpful to
ensure air quality requirements are met. (BE)

The Air Quality Approval Order and Dust Control Plan are included in Appendix B.

EROSION CONTROL

On the reclamation treatments R&po please show the areas that are projected to have
accelerated erosion and will be contour furrowed. (TM)

Figure t has been revised to show projected contour furrowing locations.

Provide berm dimensions, or a copy of the MSHA regulations for berm design. Does
MSHA have a berm regulation for berm design for an environmental application? It
is assumed there would be a typical MSHA design berm requirement for haul roads
or any location where a worker is operating. What style of berms will be used?
Provide dimensions. See surety section and update if required. (BE)

Safety berms will be constructed in accordance with MSHA regulations.

Stormwater berm dimensions will vary with topography; however, conceptual dimensions
are approximately three feet high with side slopes of 2H:1V and crest widths of one foot.
Conceptual storm water berm design configuration is provided in Appendix A.

STABILITY

It is unclear if the bonded area is equal to the permit area. The Division assumes the
permit area and the bonded area are the same unless there is a phased mine plan.
Therefore, there is concern regarding stability associated with the central
overburden/fines pile in the west and east Graymont fee land border. According to
the submittal, some of this area will not be revegetated, and stability may be
compromised. If slope failure occurs, it will impact adjacent land. A set back may be
required. This comment is related to Division comment made per previous Division
review f 06.9. If the buffer zones exist, it is not apparent. Show the buffer zone(s) on
a map and provide narrative indicating the footage. (BE)

The bonded area is equal to the permitted area. Consideration has been given in design to
prevent disturbance of adjacent lands. Mitigations include slope design and voluntary
setbacks. Although the bonded area boundary and the property boundary is equivalent in
some areas, disturbance has not been planned within 50 feet of the property boundary.
This can be observed in Figures 3,7, and 9.

Due to the shallow slopes (35 degrees or less for the overburden/fines piles), the
overburden/fines piles will be stable. Much of the overburden/fines piles consist of coarse
material, enhancing stability. Overburden/fines piles have been constructed at angle of
repose (stable by definition) at other Cricket Mountain quarries, and these piles have been
stable. The overburden/fines piles at Big Sage will be constructed in a similar manner to
overburden/fines piles at other Cricket Mountain quarries and are expected to be stable.



Some Mining operations will result in vertical bench faces, how will they be
maintained? If sloughing/failure occurs, the bench widths will be impacted. Can a
minimum of 25 ft bench widths be maintained at all times with vertical bench face
angles? (BE)

See response to 106.2.
The NOI draft narrative on page 27 indicates there are "appropriate mitigation
measures in place to minimize impacts". The rules specifically require that the
impact mitigation measures are defined. The draft statement is too vague. (BE)

Mitigation measures are described in Section 2.4.2 and were added to Section 3.5 as
follows:

Rockfalls and back-break will be reduced and managed by continuing to refine blasting
designs and methods. Bench heights have been defined in order to allow equipment to
work safely. However, if rockfall becomes a safety concern, mitigation measures will be
taken, which may include bench scaling or avoidance.

The quarries will be regularly monitored for any signs of instability, such as significant
raveling or fault exposure, and the quarries will be managed in accordance with MSHA
safety guidelines and the Big Sage Project operations and reclamation plan. Quarry slopes
and benches will be regularly monitored by quarry crews, supervisors, and when required,
mining engineers.

109.5 Actions to mitigate any impacts
Recommendation:
The R647 rules do not mention impacts to species other than those listed as
threatened or endangered, but it appears the nests of some non-listed, protected bird
species might be in the area proposed for disturbance. Map 4 within the report titled
'6Biological Survey for the Proposed Iron Basin Quarry, Millard Co.o Utah" shows
the locations of nestso but it is impossible to correlate this map with the maps
showing the disturbance area. Protection of these nests is not required under the
Mined Land Reclamation Act, but is required under other laws, such as the
Migratory Bird Treaty Act and the Bald Eagle Protection Act. This plan does not
need to include protection measures, but the operator needs to coordinate its
activities with the Fish and Wildlife Service. (PBB)

Comment noted. The Baseline Studies for the Big Sage and Allsop Quarry Projects, May
2007 report by SRK Consulting states that no active raptor nests were identified in the Big
Sage Project Area during the April 2007 survey.



R647-4-110 - Reclamation Plan

General Comments: Please elaborate on the comment, "Reclamation and closure of
the disturbance areas will be similar to that of the Cricket Mountain Mine.o' It may
be necessary to identify and point to the information about Cricket Mountain
reclamation and closure plans that apply to the Big Sage Project. Please be specific
and include reclamation information according to R647-4-110.2. (BE)

As per the May 6, 2008 meeting, the statement, "Reclamation and closure of disturbance
areas will be similar to that of the Cricket Mountain Mine" has been removed. All
pertinent information regarding reclamation is included in the NOI.

110.2 Roads, highwalls, slopes, drainage, pits, etc., reclaimed
Please provide the location of the reclaimed swale mentioned on page 33 of the plan
and its contributing watershed. (TM)

Figure t has been revised to show the reclaimed swale location.

There is a comment made that reclamation will occur in such a way that drainages
will be stable. However, the plan intercepts flow in many drainages. The plan should
more specifically define how the overburden pile is designed in such a way that its
stability will not be affected by these intercepted water courses. The plan does
outline overburden pile design to control run off. (BE)

As per the May 6, 2008 meeting and subsequent discussions, much of overburden/fines
piles consist of coarse material providing stability and drainage. The coarse overburden
material (Table 2-3) will be placed in the existing drainage channel at the base of the
overburden/fines piles to enhance drainage. Actual water input from the ephemeral
drainage covered by the Central Overburden/Fines Pile is minimal due to contributing
watershed (Figure 7 and 7b) and low precipitation levels (Tables 2-4,2-5, and 3-1).
Appendix A includes a conservative calculation showing that very little water (l,500 cubic
feet) may pond behind the central overburden/fines pile during a tO0-year, Z4-hour storm
event. The pond that may form will drain about an hour after the rainfall event. These
calculations indicate a significant impoundment will not occur behind the pile.

The drainage in the toe of the North Overburden/Fines Pile is within the buffer area of the
pile and is not expected to be disturbed; however, a diversion will be constructed, if
necessarv.

Due to the shallow slopes (35 degrees or less for the overburden/fines piles), the
overburden/fines piles will be stable. Overburden/fines piles have been constructed at
angle of repose (stable by definition) at other Cricket Mountain quarries, and these piles
have been stable. The overburden/fines piles at Big Sage will be constructed in a similar
manner to overburden/fines piles at other Cricket Mountain quarries and are expected to
be stable.

110.5 Revegetation planting program
Recommendations:
The revegetation monitoring reports indicate that Siberian wheatgrass is present in
reclaimed areas even though it was not seeded (unless it was a contaminant with



crested wheatgrass). Siberian wheatgrass is very drought tolerant and competes well
with cheatgrass, and the Division recommends that it be included in the seed mixture
at a rate of about two pounds PLS/acre. The recommended variety is Vavilov II.

Another grass that should do well in this environment is "Secar" Snake River
wheatgrass (formerly identified as Bluebunch wheatgrass), and the Division
recommends including this species at a rate of about one or two pounds PLS/acre.
This species is also very drought tolerant and competes well with cheatgrass. (PBB)

Graymont will consider these recommended seeds for test plots. Depending upon test plot
results, Graymont will consider revising the seed mix to include these seeds.

The plan says seed would be broadcast or drilled depending on conditions, but
forage Kochia should always be broadcast seeded. Please change the plan
accordingly. (PBB)

The drill seeding option has been removed from the Plan and the surety calculation.

Figure 9 shows some areas where no revegetation will be done, and Section 4.6.3
says slopes of the overburden/fines piles that are recontoured to an angle safe for
equipment will be covered with a layer of soil and seeded. This appears to be a
variance, and the plan needs to include either a variance request with adequate
justification or it needs to show why this is not a variance. If the overall site,
including these unvegetated areas, will have 70 percent of the pre.mining vegetative
cover, then no variance is needed. If a variance is requested, it will need to show the
variance requested and the area that would be affected, justification for the
variance, and alternate methods or measures to be utilized. (PBB)

Assuming sufficient soil is available, the overall site will be revegetated to 70 percent of
existing vegetative cover. Figure t has been updated to indicate this.

R647-4-ll2 -Yariance

R647-4-113 - Suretv

None requested

General Comments: It is helpful to provide a surety narrative in addition to the
spreadsheets that includes assumptions and thoughts. In addition, each reclamation
category can be fully explained in the narrative. (BE)

A narrative has been provided in Appendix D.

How many 'bonded' acres are on state lands? (BE)

Table 2-hn the NOI provides the amount of disturbance that will be on private lands and
the amount of disturbance that will be on state lands. Only an estimated 33% of the buffer
zones around the quarry areas and the overburden/fines piles are anticipated to be
disturbed. As such, the surety calculation only includes reclamation costs for 33o/o of the
buffer zones. If more disturbance is planned in within the buffer zones, Graymont will
increase the surety as appropriate prior to disturbance. The Summary spreadsheet in



Appendix D indicates the acreage that will be bonded, and further details are provided in
the surety narrative also located in Appendix D.

Spreadsheets:

Please define contour/regrade. There are no costs associated with this effort, and it is
assumed this is a typical component of earthwork (BE)

For surety calculation purposes contour/regrade was considered earthworks to return a
feature to a natural landform or to develop a landform in preparation for topsoil placement
and subsequent seeding.

Costs are included for regrading stormwater berms and the stormwater retention pond in
Spreadsheet E of the surety calculations. A discussion of other contouringhegrading is
included in the narrative provided in Appendix D.

When referring to RS Means as a cost source, please refer to the title and edition of
the MEANS book. In the case of RS Means 017413.200040 located on the
Reclamation Cost Summary, state "Site Work & Landscape Cost Data, 26th edition".
(BE)

RS Means Heavy Construction Cost Data,2007, edition 21. These references are included
in the surety calculation spreadsheets.

The surety calculation spreadsheet does not match the assigned alpha system in the
summary spreadsheet, reclamation cost summary (rcs). For example, the rcs
references E, F, G and those spreadsheets are not included in the Dec. 2007
submittal. There is one spread sheet that has alpha references A-F that may be
considered 6miscellaneous'o but without the proper reference and identification, it is
unknown. (BE)

The surety calculation spreadsheets have been corrected to match the alpha system in the
summary spreadsheet.

Within each reclamation category, there should be a breakdown that shows the
specifics within the category. It is helpful to maintain consistency regarding word
choices. For example, map #6 labels topsoil stockpile and facilities areao then
spreadsheet B refers to this area as yards and stockpiles. This information may be
apparent if there was a narrative that outlined the process behind the content of
each category. (BE)

A narrative has been provided in Appendix D.

Graymont indicated the word 'resoil' was changed to 'topsoil replacement', but the
word is still used throughout the spreadsheets. (BE)

The word 'resoil'was changed to 'topsoil replacement'.



Spreadsheet B indicates there is 2-feet of fill over S-acres of the facility area. This
area is shown on Map #6. A solid and hazardous waste permit may be required.
(BE)

As per meeting on May 6, 2008, spreadsheet B has been modified to indicate that two feet
of growth media and/or fines will cover approximately five acres of the Facility Area
where rubblized concrete is buried.

Because spreadsheet B identifies the facilities area) it is important to asterisk and
provide notation about the location of the costs associated with the facility
demolition/removal. (BE)

The notation was added.

There does not appear to be a spreadsheet dedicated to facility removaUdemolition.
Subpart (A) on unnamed spreadsheet, refers to Structure Demolition and Disposal
Facility, but appears to be incomplete. (BE)

Structures that will be removed/demolished include pipelines, power lines, substations,
diesel fuel storage, gasoline fuel storage, explosives magazines, and water storage, and
costs are provided for demolition and removal on Spreadsheet E of the surety calculation.
Costs are provided for foundations that will be rubblized and buried under approximately
two feet of growth media and/or fines in Spreadsheet F. Building demolition costs are
provided in Spreadsheet G.

Please explain why there is no contouring or regrade in the facility and topsoil areas.
What is the elevation variation? What is the final grade? (BE)

A discussion of the contouring in the Facility Area and Topsoil Stockpile locations is
provided in the narrative in Appendix D.

Figure 3 shows the facility area disturbance as 58.5 acres, but spreadsheet B
indicates 45.6 acres are disturbed. Please ensure consistency, or explain the
determination parameters more clearly. This comment is a repeat. (BE)

A discussion of the determination of reclamation parameters is provided in the narrative in
Appendix D.

Division August 2007 comment: Spreadsheet C indicates there is no contouring in
the quarry area. Please provide explanation regarding how the quarry areas blend
with the surrounding topography without any contouring. Seeding is shown on 131
acres, and the quarries comprise 391.7 acres. The Division expects revegetation of
the entire area unless a variance is granted. @E)

The quarry will be constructed in such a manner as to blend with the surrounding
topography. Assuming sufficient soil is available, the overall site will be revegetated to 70
percent of existing vegetative cover.

Graymont has indicated that bench faces will not be seeded. It is expected the
revegetation success is achieved when 70o/o of the premining vegetative cover will



occur. How will you meet this requirement and not seed the bench faces? A variance
may be required. (BE)

As the bench faces are vertical, bench faces comprise a small amount of the total area.
The original surface includes numerous cliff faces that are nearly devoid of vegetation.
Assuming sufficient soil is available, the overall site will be revegetated to meet an
average pre-mining cover of 70o/o.

Although spreadsheet E is not included, please ensure there is verbiage clarification
in the spreadsheet to develop understanding of what is meant by 'maintenance'
'percentage of total disturbance. Graymont's comment indicated that it is expected
that l0o/o of the revegetation will fail, and a subsequent seeding is necessary. Please
ensure a clarification of this intent is made. Please include costs for second seeding.
(BE)

Spreadsheet E has been properly labeled and included in Appendix D. A narrative is also
included in Appendix D to describe maintenance and percentage of total disturbance.
Costs for a second seeding are included.

If the basis for the l0o maintenance is professional experience, please provide that
information in spreadsheet E. (BE)

The notation has been included in Spreadsheet E.

Please ensure spreadsheet E indicates/states that removal of conveyor will be
performed by a purchaser. (BE)

Spreadsheet E states, "Dismantled conveyors will be removed from site by scrap dealer or
purchaser on their trucks."

There is a comment by Graymont that spreadsheet shows infrastructure removal
costs. This information is unclear. Please provide specific direction to its location. If
the information is not included, please add. If it is includedo please ensure it is
complete.(BE)

Infrastructure removal costs are located on Spreadsheet E, Section A - Structure
Demolition and Disposal and includes pipeline removal, power line and substation
removal, fuel storage tank removal, explosives magazine removal, and water storage
removal.

The spreadsheet berm dimensions to result in a small berm design. Please explain
and/or justify the reasons they will be effective. (BE)

Stormwater berms are large enough given the amount of precipitation in the area as
described in Tables 2-3,2-4, and 3-1.

Please assist in pointing out spreadsheet location that includes costs associated with
the implementation of berms, storm water diversion ditches, and evaporation ponds
in reclamation. It appears to be located in spreadsheet (SUMMARY'. It is helpful to



provide enough detail in the spreadsheet titling to increase transparency and clarity.
(BE)

Reclamation costs for stormwater controls are located on page 3 of Spreadsheet E.

Division comment from prior review: Removal and disposal of hazardous materials
should be included. Graymont reply: transport of waste oil from the site to the plant
as per current practice at the other Cricket Mountain Project has been included in
spreadsheet E. Division reply: Spreadsheet E is not included in the submittal. (BE)

Spreadsheet E has been properly labeled and is included in Appendix D.

Per the above comment, this comment applies to several other Graymont responses
to the Division's review. Please check over your responses to ensure all the stated
information is included in the specified spreadsheets. (BE)

Comment noted.

Please call me at 801 .264.6877 if you have any questions regarding our responses or wish to discuss them
further.

Sincerely,

Andrew Rupke
Geologist, Graymont Western US [nc.

cc:
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3950 South 700 East
Suite 3Ol
Saft Lake City, UT U1O7

Phone: W1-?62-3942
Fax 801-262-S96

September 30,2008

Stat€ of Utatr
DeparEnent of Nafural ilesources
Division of Oil, Gas, and Mining
L594 West North Temple, Suite l2l0
PO Box 145801
satt t-ake ciry, IrT 84114-5801

Dear Mr. Baker,

Attached to this letter is the 3'd submittal of the Notice of Intention (NOD to Revise Mining
Operations: Big Sage. The revision is an ellpansion of Graymont's Cricket Mountain Project in
Millard County, Utah. The expansion is located to the southwest of the existing project area and
will add 61 I . I a6Tes of permit area to the overall Cricket Mountain Project. The expansion
consists of a new quarry area, overburden and fines piles, a topsoil stockpile, and related
frcilities.

Included with this submission (in the binder pocket) is a response letter to the DOGM's second
set of review comments. Changes to the NOI are in redline strikeout format. New s0orm water
control calculations are included in Appendix A and an updated surety calculation and narrative
has been included in Appendix D. A working copy of the NOI has been provided for your
convenience.

The DOGM is also currently reviewing the Fingers auarry ame,ndment, and the Big Sage revision
is a lower priority for Graymont.

If you have any questions or concerns regarding this submissioq please contact me at 801-264-
6877 (office) or 801-243-6685 (cell). Thank you very much for your affention to this matter.

Regards,

GRAYMONT

RECEIVED
ocl 0 z 2008

Andrew L. Rupke
Geologic Services
Graymont Westem US Inc.
3950 S. 700 E., Suite 301
Salt l-ake City, UT 84107
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1.INTRODUCTION AND
GENERAL INFORMATION

The Cricket Mountain Mine is an existing limestone mining and processing operation located
in west-central Utah. The Mine is owned and operated by Graymont Western U.S., Inc.
(Graymont) and consists of a limestone quarry, overburden disposal sites, screened undersize
material stockpiles, haul roads, +-p+eeess+r6f+anL and ancillary facilities located on
unpatented mining claims on public lands administered by the United States Department of
the lnterior, Bureau of Land Management (BLM), on lands leased from the State of Utah, and
on private lands owned by Graymont The general location is shown on Figure L The Mine
received approval of its Plan of Operations from the Warm Springs Field Offict in Fillmore,
Utah. A Notice of Intention (NOD for the existing Projecr was approved by State of Utah,
Division of Oil, Gas and Mining (UDOGM) on January l, l98l (MJ027/006). Additional NOIs
have been subsequently filed.

Mrning on Utah state lands is permitted under the Utah Mined Land Reclamation Act of 1975,
Title 40, Chapter 8 of the Utah Code Annotated as amended (Utah Reclamation Act). The
Minerals Reclamation Rules @647-l through R647-5) are enforced by UDOGM.

The Big Sage Project will provide limestone for commercial use The Project will be located
on stat€ land and private land owned by Graymont. Limestone will be mined, crushed,
screened, and transported to via the Big
Sage Access Road and existing roads. If required to meet future production levels, limestone
may be transported to the existing Poison Mountain facilities for processing. The following
activities will be conducted at the Big Sage Project:

o Develop the Big Sage North and South quarries;

r Develop the North and Central Overburdenffines Piles;

r Construct the Facility Are4 which includes a warehouse, a maintenance shop, a
first aid room, an office, a lunch room, a truck washing station, water tanks, a fuel
tank, ammonium nitrate and fuel oil (ANFO) storage, a primary crusher, a

BigSage Sepl9Lb9L.2008 Deeenbe+ltDi
Consulting, Inc
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secondary crusher, conveyors, screens, limestone stockpiles, a fines stockpile, and
interior roads;

r Establish an explosives magazine within the quarry footprint; and

o Establish a water tank within the quarry fooFrint.

This NOI is prepared in accordance with LJDOGM R647-l through R647-5 rules for
submittal. The NOI includes a general description of the mine, operating procedures,
reclamation, measures to be taken to prevent unnecessary or undue degradation, atrd m€asures
to be taken during extended periods ofnon-operation.

Bigsage Septenber2qq8 Dffiffio+
Consulting, Inc
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1.1 Applicantlnformation

Graymont Western U.S., Inc
3950 South 700 East
Suite 301
Salr Lake Citv. Utah 84107

Contact:

Phone:

Fax:

1.2 Fi le Number

Michael R Brown
(E0r) 2646880
(80r) 264-6874

The previously assigned UDOGM file number for the Cricket Mountain Mine is M1027/006
The latest approved revision toMl027 /006 is dated March 2006.

1.3 Location of Activities

The Big Sage Project is located approximately 38 driving miles southwest of the city of Delta, in
Millard County, Utah. The eriel<et Meurtein Plart is leeated west ef High*ay 257 near Bleem
Sidi*gin Seetien 36; Te*nship 2l Seuth (T2lS\; Range 9 West (R9W) and Seetien 1; T22S;
R9W.The Big Sage Project can be reached by trave'ling along existing and authorized access
roads approximately seven miles west of+h€+l€n+dlbqBloom railroad srding in the southeast
comer o:l_SgElisnfC lownship 2I South (IZlSLRange lWest (R9W) as shown igure 2)
The Big Sage Project is located in sections 2,3,10, and 11, T22S, Rl0W, SLBM, (Prej€€tsrm{
Area), within the area of the U.S. Departrnent of the Interior Geologic Suwey QSGS) 7.5
minute series topographic map of the Candland Spring Quadrangle . Access to the Big Sage
quarries and facilities is by improved, unpaved roads. Figure 3 shows the project layout.

1.4 Ownership of Land Surface and Minerals

The quarries, overburden/fines piles, and facilities will be located on private land ov"ned by
Graymont. The northeastern portion of the Big Sage Nordr Quarry Area will be located on
state lands leased by Graymont (lease number M_L 35572) Roads will be located on state
land leased by Graymont and on private lands controlled by Graynont; an easement (#1246)
has been granted by the State of Utah School and Institutional Trust Lands Administration
(SITLA) for the Big Sage Access Road .fhe mailing address and telephone number.for
Graymont is provided above. and the mailing a{lrggs and telephone number for g!ll2! is as
follows:

State of Utah

School and Institutional lrust Lands Administration

675East 500 South. Suite 500

SaltLakegjgLUT 84102

Plts!€. G0ll 538-5100

1.5 BLM Project File Number
Not applicable The Big Sage Project does not occur on land administered by the BLM.

BigSage Sentemher 20(lE Deecnbe+ 4n+
Consulting, Inc
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1.6 ProjectDisturbance
The Prelee+AreaPermQ\5gA has not been previously dishnbed.

1.7 Project Schedule

Development ofthe Big Sage Project will begin as soon as permits are approved. Production
is planned to begin in 2009.

Big Sage - September 2008 _Deeenbe-Ae7
Consulting, Inc
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2. Operation Plan

2.1 Overview of Operation

The Cricket Mountain Mine presently consists of limestone quarries (Poison Mountain Quarry,
BB Dolomite Quarry, Flat Iron Quarry, and Allsop Quarry areas)@
F'4€untar++l€nq The quarry operations consist of the excavation of high calcium limestone
from outcropping deposits, crushing and sizing the stone near the quarry, and transporting the
crushed and sized limestone to a orocessing facilitv.+he*lant. Components associated with the
mine include haul roads, overburden/fines piles, undersize material stockpiles, soil stockpiles,
and a crusher - The llant een-ists ef retry kilns rvhieh preduee quietdime b] $i€kmperature
eektnatiens€+thetinrestene.€u+renf +ime-preg*io*capae;ty@
(tpd)= Quicklime is the ultimate commercial product from -the a larse portion of the mine
operation and is used for industrial and chemical pwposes, such as pH control and fluxing. The
existing operations are shown on Figure 2.

The Big Sage Project is located southwest of the existing limestone quarries. Limestone from
the Big Sage Project will be added to the existing Cricket Mountain reserves. Graymont will
conduct the following activities at the Big Sage Project:

r Develop the Big Sage North and South quarries;

r Develop the North and Central overburden/fines piles;

o ConsEuct the Facility Area, which includes a warehouse, a maintenance shop, a first
aid room, an office, a lunch roon, a truck washing station, water tanks, a fuel tanh
ANFO storage, a primary crusher, a secondary crusher, conveyors, screens, limestone
stockpiles, a fines stockpile, and interior roads;

o Establish an explosives magazine within the quarry footprint; and

o Establish a water tank within the quarry footprint

Table 2-1 presents the planned surfaee'die+u+baneesareas for the Big Sage Project. Planned'
Sw{aee drtfirrbanee €a|eula+i€+sa!9eg include a buffer zone around each component to
account for access and unforeseen disturbance requirements. Ihe Permit Area contains 61 1. I
acres. ofwhich 515.6 acres is estimated to actuallv be disturbed. As shown in Figure 3. the
Permit Area includes buffer zones (142-6 acres) around each component to account for access

[ffp;*; 
;*;e"r; s oii;'o.*0 

]

12Big Sage Sentember 20tt8 lleeenbe+ 240:
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and unlbreseeq 4!l!.ttb_4n"e .r9qqile.!19tq,s. tlli4teqqd agLrla! 4iqtqrbE!9! r4!!!1.Jl1q !!&t
zones is estimated at 3ll percent As such. the surety calculation onl), includes reclamation
costs for 47 acres associated with buf'fer zones: howerer. if more disturbance is nlanned
within the buffbr zones. Gravmont wi[ increase the suret] accordingly prior to disturbance
Reclamation costs are based on 483.1 acres because the quarn bench faces will not be
reclaimed!2.5 acres). fable 2-2 presents the acreases b) mine componeltl! W!h!tth9Pg!Ill!!
AIea, qE "diSlg1baltqg acreages- 4ry! the recla4lafqq aqle?ggl,

I rormatted: Font: 11 pt

Iable 24?+: Big Saee Surfac€ D

Component
Permit Area

(acresl
Disturtance
Area (acrcsl

Reclamatlon Area
lacres)

Quarries 10A 1 3 1 4  I 282 4
Overburden/Fines Piles 1 1 9  3 1 0 5 105 2
Facilitv Area 5 8 5 5 8 5 58.5
Roads 1 9 8 1 9  8 1 9 8
Topsoil Stockpile 1 7 2 1 7 2 1 7 2
Total 6 1 1  1 5 1 5  6 483.1

2.2 Site Geology and Ore Characteristics

The Cricket Mountains consist primarily of sedirnentary strata cut by north-trending normal
faults The strata are tilted to the east, exposing younger rocks on the east side ofthe range.
The strata in the Big Sage Preleer,4realqajgArea generally dips from 15 to 20 degrees to
the east Figure 4 shows the geology in the Preyeef+reaPgllf1! fuEa

The limestone ore in the Pre|eetAr€eBq14frlg4a is located in Middle Cambrian rocks. The
stratigraphic units of interest are listed below in descending chronological order:

Trippe Limestone - The Lower Member of the Trippe Limestone is a dark-gray ledge-forming
limestone and light gray to white slope-forming dolomitic boundstone.

Limestone of Cricket Mountains - Mostly dark-gray argillaceous and silty limestone
commonly mottled with irregular patches of brownish-gray limey dolomite. In the Poison
Mountain area, the lower 700 feet of the formation consists of medium to dark-gray lime

BigSage \p1111th9y 2l)!ti lteeenlw )44t
Consulting, Inc

Table 2-1: Planned Su#aeeDishr+baneeMine Components

Component Prhrate
(acres)

Stato
(acres)

Total
Di6tu+ban€oPermit

Area
laencl

Biq Saqe North QuanY Area' 96.7 20.1 ' t  16.8
Big Sage South Quarry Area 279.5 0.0 279.5
North Overburden/Fines Plle 22.9 0.0 22.9
Central Overburden/Fines Pile 96.4 0.0 96.4
Facillty Area' 58.5 0.0 58.5
Roads 1 7 . 3 2.5 19.8
ToDsoil Stockoile 17.2 0.0 17.2
Total 588.5 22.6 6 1 1 . 1

r Acres includc interior roads

4 2
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mudstone that forms ledge and slope topography. This is overlain by 300 feet of light
brownish gray cliff-forming dolomite. The dolomite is overlain by dark gray limestones. The
formation is reported to be approximately 2,000 feet thick

Whirlwind Formation - Predominately light olive-gay slope-forming shale interbedded with
thin-bedded limeston€. The Whirlwind Formation is 200 to 260 feet thick.

Big Sage - September 2008 Deeabq-1e01
Consulting, Inc.
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Dome Limestone - Cliff-forming light gray massive limestone The basal third is medium to
dark gray and forms dark ledges above the underlying upper Chisholm Formation slope. The
middle third is commonly considered to be mostly calcisiltite with ten percent oolitic beds
and numerous horizons of secondary dolomite. However, in the area of the Graymont
quarries, this zone is characterized by high-calcium micrite and constitutes ore The upper
third of the Dome Limestone contains much dolomitic algal boundstone that forms a ledge
and slope topography The Dome Limestone ranges in thickness from 230 to more than 300
feet.

Chisholm Formation - The upper portion of the Chisholm Formation is an olive-gray to
reddish-brown shale approximately 15 to 50 feet thick lhe exact losation ot thc Chisholn
Iorrnatron bcncath the quarrl floor is qlk1lo141r t,xplqatra!fu]lUU t1 gx,Cg.ft Af lQO &q
leneath the ore :ZQnc i!! the Sq41lf elpavation did not encounter shale

2.3 Site Preparation
Where available and safe, soils will be stripped fiom quarry and stone stockpile areas and
salvaged for use as growth media during reclamation. Where feasible, vegetation growing on
areas containing salvageable soils will be removed and stored in the topsoil stockpile to
contribute organic matter to the soils. The topsoil stockpile will be located between the Big
Sage South Quarry Area and the Facility Area as shown in Figure 3.

2.4 Mining Operation

Prior to surface disturbing activities, growth media will be salvaged and placed in a
stockpile. Limestone ore will be extracted from the quarries, and overburden will be
placed in overburden/fines piles. Fines from the crushing and screening process will be
deposited in the overburden/fines piles. Quantities ofmaterial extracted from the quaries
and placed in stockpiles are summarized in Table 2-2.

Table 2-3: Estimated Component Capacity Summary

Gomponent
Ore

(M tons)
Waste

(M tons)
Volume
(M cy)

Grest
Elevation
(ft arnsl)

Height
(ft)

Area
(acres)

Biq Saqe North Quarrv Area 1 7 4 nla 6,040 560 1 t 6 . 8
Biq Saqe South Quarrv Area 50 2 1 nla 6,200 620 279.5
North Overburden/Fines Pile nla ila 0.5 5.800 100 22.9
Central Overburden/Fines Pile nla nla 1 1  2 5,960 300 96.4
Topsoil Stockpile nla nla 0 493 5,720 1620 17.2
Total 67 25 12.193 nla nla 532.8

2.4.1 Quarries

Based on the current knowledge of the limestone deposit, conventional bench type mining
methods similar to those cunently used at the Flat Iron and Allsop quarries will be used to
extract limestone and overburden. Drilling and blasting will be used to break the rock and the
limestone will be loaded into haul trucks with a front-end loader and hansported to the
crusher Overburden will be sent to either the North or Central overburden/fines piles. The
quarry will operate 24 hours per day, seven days per week

Big Sage \cylcntlttt )008 t\4wtb++ |44

Consulttng, Inc
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Quarry design will be based on Graymont's experience at the existing Poison Mountain, Flat
Iron, and Allsop quarries as well as on surface mining industry standards. Benches will be
developed to ensure maximum recovery of limestone. Bench faces in the quanies will
typically be 20 feet to 40 feet high, and minimum bench width will be about 25 feet but will
typically be much wider. Minimum bench width is dictated by equipment operating
requirements. Benches will be maintained at safe ooerating width to allow access. where
needed. Bench face angles will typically be vertical Quarry slopes will be constructed
roughly parallel to the strike ofthe deposit and will be up to 620 feet high.

The Big Sage North Quarry Area will have a crest elevation of 6,040 feet amsl and a quarry
floor of 5,480 feet amsl. The Big Sage South Quarry Area will have a crest elevation of 6,200
feet amsl and a quarry floor of5,580 feet amsl.

Safet] Bberms will be constructed with rock from the quarries to restrict access to quarry
slopes that may occur due to mining. Safet), Bberms will be constructed in accordance with
MSHA regulations.

As presently planned, the mining sequence will begin with the North Quarry and then move to
the South Quarry. The mining sequence is subject to change based on future company
production requirements.

The Big Sage Project is shown on Figure 3 As presently planned, the Permit Area contains
quarri€s@396.3 acres for the quarries. which includes
274-8 acres of quarr.v disturbance and 121.5 acres of buffer zone around the quarrv
oerimeters. Up to 33 percent (40 acres) ofthe buffer zone for the quarries is anticioated to be
disturbed as part of mine operations. The elevation of the existing surface ranges from about
5,4E0 to about 6,180 feet above mean sea level (amsl). Approximately 70 million tons of
limestone and 25 million tons of overbwden will be excavated. Over tle projected life of 20
to 25 years, approximately 16 million tons of fines will be produced from crushing at the Big
Sage Project.

2.4.2 Slope Stability

Mining at the Big Sage quarries is anticipated to be within the massive Dome Limestone and
is not expected to expose any formations identified as unstable. If quarrying intercepts
unstabl€ formations, slope stability will be evaluated, and the quarry desigr will be altered, as
necessary. The quarried formation has shown to be competent, which is indicated by previous
mining experience, natural cliffs in excess of one hundred feet high, and absence of talus
slopes at the base of the cliffs within the pre1€€+-ar€s!9rm[Area. Currently, no unstable
interbeds or problematic joint sets have been identified within the Dome Limestone in the Big
Sage Quarry Area However, if any problematic joint sets are recognized during quarrying,
thejoint sets will be evaluated for effect on slope stability.

Mapped normal faults in the Big Sage quarries commonly dip moderately to steeply to the
northwest and are nearly perpendicular to the quarry slope. Therefore, the faults do not
present substantive risk to slope stability. Unmapped faults identified during quarrying will be
evaluated and mitigated, as nec€ssary.

No highwalls, slopes exceeding 45 degrees and not including quarry benches, are anticipated
at the Big Sage quarries during operation or after reclamation Slopes for the Big Sage
quarries were designed on the basis of bedding orientation and economic cutoff for
overburden. The quarry slope along the footwall will be approximately parallel to the bedding
orientation, which generally ranges from 15 to 20 degrees. Where the hanging wall thickness
exceeds the economic cutoff, the slope will be mined at approximately 45 degrees. Bedding
planes intersecting the hanging wall slope are expected to be stable due to the shallow dip.

Big Sage Septenber 2008 Deecnh+lOOa
Consuhing, Inc
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The overall maximum quarry height is anticipated to be about 620 feet As the geology is
consistent throughout the entire mining area, no problematic complex slope geometry is
expected

Drilling in the Big Sage quarries has shown that goundwater is at least 280 feet below the
base of the planned excavation and is not expected to have any adverse elfect on slope
stability The actual sroundwater depth has not been measured in the Bie Sase Area. An
exploration hole was drilled to a deoth of 360 feet on the east side of the FacilityArea. and
water was not encountered The hole was drilled Mav 5. l99l- Also. aqDE ofjbg other 7fuldll
holes in the Brejeet-ares-Permit Area encountered water

Previous experience at the Cricket Mountain quarries indicates that the mined limestone is
very stable, and no large-mass stability safefy issues within the quarry have been noted since
the beginning of operations in l98l The other quarries at Cricket Mountain have similar
slope angles and heights as the Big Sage quanies. The configuration of the other quarries is
analogous in regards to spatial relation of geology (i e bedding orientation, faults, and
stratigraphic units) and therefore provides a good comparison with the planned Big Sage
quarrTres.

Rockfalls and back-break will be reduced and managed by continuing to refine blasting
designs and methods. Bench heights have been defined in order to allow equipment to work
safely However, if rockfall becomes a safety concern, mitigation measures will be taken,
which may include bench scaling or avoidance.

The quarries will be regularly monitored for any signs of instability, such as significant
raveling or fault exposure, and the quarries will be managed in accordance with MSFIA safety
guidelines and the Big Sage Project operations and reclamation plan. Quarry slopes and
benches will be regularly monitored by quarry crews, supervisors, and when required mining
engrneers

2.4.3 Overburden/Fines Piles

Up to 4l million tons of overburden and fines will be stored in either the North
Overburden/Fines Pile, the Central Overburden/Fines Pile, or in mined-out areas of the
quarry Prior to end-dumping overburden on the piles, growth media will be salvaged and
stockpiled where practical and safe. No sulfide minerals have been identified in any of the
materials to be excavated.

The overburden/fines piles will be constructed by end-dumping in lifts in valleys or on
hillsides, and the piles will be utilized concurrenfly. The piles will either be built in single
lifts or with lifts approximately 40 feet high offset by benches approximately 20 feet wide.
Constructed slopes of the overbwden/fines piles will be 35 degrees or less. The piles will be
accessed via benches. which will be maintained at safe operatine width to allow access. where
needed. Access points will be rerouted or modified as minins progresses to provide-for safe
equioment access. Figure 5 presents conceptual overburden/fines piles cross-sections.

Dumped overburden is not a source of rockfall. Overburden/fines piles are well drained. and
muchpf the material is coarse. providing for greater stability.

Ihe Permit Area includes l193 acrel for the overburden/fines piles. which includes 98.2
acres ofdisturbance from the overburden/fines oiles and 2l.l acres ofbuffer zone around the
overburden/fines oiles oerimeters. Up to 33 percent (seven acres)_Sflb9_buffi9! zone._for the
overburden/fines piles is anticipated.Lo be disturbed as pa4 of mine lpglaliatr

The areas between the quarry and the overburden/fines piles are illustrated in Figure 5. Due to
the relationship of the overburden/fines piles configurations with the quarry configurations

Big Sage ,September 2008 Deeenber.24oJ
Consulting, Inc
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shown in Figure 5 as well as shallow slopes (35 degrees or less for the overburden/fines piles
and less than 45 degrees for the quarry slopes), the areas between the overburden/fines piles
and the quarry will be stable.

Consulting, Inc
19Big Sage -
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Overburden/fines piles have been constructed at angle of repose at other Cricket Mountain
quarries, and these piles have been stable. The overburden/fines piles at Big Sage will be
constructed in a similar manner to overburden/fines oiles at other Cricket Mountain oudries
and are expected to be stable.

Overburden/fines piles will be visually monitored following spring snowmelt and intense rain
events to €nsure that drainage and sediment control measures are effective During
reclamation, sloped surfaces having the potential to experience accelerated erosion will be
contour furrowed, jJ necegq4ry.

The Central Overburden/Fines Pile will be constructed over an existing ephemeral drainage.
Some puddles may form briefly on the top of or on the west side of the Central
Overburden/Fines piles, but any collected runoffwill either infiltrate or evaporate and may be
beneficial for revegetation Overburdenlfines piles are well drained. as much of the material
placed on the oiles is coarse, as shown_in Table 2-4. Coarse overburden material is placed in
the existing drainage channel at the base ofthe overburden/fines pile- Actual water input fiom
the eDhemeral drainage covered !y the Central Overburden,Tines Pile is minimal due to
contributing watershed (figuresFierr+e 7 and 7b) and low orecipitation levels (-Iables 2-5" 2-6"
and 3-l): therefore.-the overburden/fines pile is not expected to cause a sisnificant water
impoundment. The calculations that indicate the Central Overburden/Fines Pflel does not
_ct94!9 4 glCnflsA!]! ryelgl imooundmentqq-plq!_rdgd rn Appsldil A

Table2-@: Size Distribution of Coarse Material in Overburden/Fines!!!eg

Slze
(lnches)

Percent Passlng

36 100"0
20 7 0 0
1 6 6 1 . 0
't4 5 6 0
12 520
1 0 4 6 0
8 41.0
o 3 4 0
5 30.5
4 267

3 225
1 7 7

1 12.0

2.4.4

fhe drainage in the toe of the North Overburden/Fines Pile is within the bufler area of the
pi]e and is not p1pgctgd to be disturbedl however. a ffifrcffion fui_ll be constructed, jf
necessarv.

Limestone Grushing and Screening

Crushers and screens will be used to crush and screen limestone hauled from the Big Sage
quarries to a nominal size ofminus 2Yzinches by plus 3/16 inch. Current processing plans do
not include the use of processing chemicals at the Big Sage Project. Crushed and screened
limestone will be stockpiled near the crushers and screeners and./or hauled to the exrsting
€'rreke+ Meun+ar*+lan+ apprexrnatety seve+ r*iles eas+ €f +he B+g;€€€9 +rqteetpfosgg$lg

Big Sage \enrenber 2J)Ql Denbe+ }tW
Consulting, Inc
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plgn!. There are no current plans to haul limestone to the Poison Mountain facilities; however,
transporting limestone to the Poison Mountain facilities may be a possibility in the future.

2.4.5 Fines Stockpiles

Screen undersize material (fines) will be temporarily stockpiled within the Facility Area
fooprint for later transport to the North or Central overburden/fines piles as shown in Figure

2.4.6 Roads

Graymont has been granted an easement (#1246) by Utah School and Institutional Trust
Lands Administration (SITLA) for the sections of the Big Sage Access Road that cross state
lands. A right-of-way approval, which includes BLM land along the alignment, is pending.
The access road will be approximately 120 feet wide, which includes an improved dirt road,
safetv. berms, ditches, and a utility corridor containing a power line and a buried water line
To allow for cut and fill in culvert areas, a section ofthe access road will be up to 200 feet
wide. Access road construction will utilize cut and fill methods. The access road will be
maintained in accordance with existing authorizations.

The Big Sage Access Road will be used as access to the PrejeefAreaPq4jtl\&a by light
vehicle ffaffrc, mining equipment, and fansport trucks to move crushed and screened
limestone from the facilities-{e-the-kk€{
Merrnt#Pl{n = Crushed limestone will be hauled by transport trucks of up to about I lO-ton
capacity on a schedule of seven days per week. The production schedules require up to
214,000tonspermontlrofcrushed|imestonehauledto@,
which may require up to 82 truckloads per day. An existing road along the eastern project
boundary may be removed or re-routed. Appropriate physical barriers and signage will be
erected to prevent unauthorized access to the Prr{.ee+Area!9rmj1 ,t\&g.

As shown in Figure 3, a road will be constructed between the Big Sage Access Road and
the truck filling route located within the Facility Area, and a haul road will be constructed
between the Facility Area and the west side of the Big Sage South Quarry Area. Running
widths will be approximately 80 fee! and disturbance widths will be approximately 100
feet but may vary with topography to accommodate cut and fill construction.

Interior roads within the quarry areas and the Facility Area will be constructed for access
between facilities and include a truck filling route as shown in Figure 3. Interior roads
will have disturbance widths of up to 100 feet, which will include safefy bermq ditches,
and cut and fill construction. The length ofinterior roads is approximately 6,650 feet.

Haul roads and interior roads will be constructed to safely accommodate haul trucks and
to meet Mine Safety and Health Administration (MSHA) requirements. Disturbance
widths will include safety berms on the outside edges and internal drainage ditches, where
necessary, and culverts or swales will be constructed across drainage crossings. Four 36-
inch diameter culverts are anticipated where roads cross drainages.

2.4.7 Soil Stockpiles

Salvageable soil, including surface vegetation, will be removed and stockpiled within the
areas planned for disturbance. Suitable soil material will be removed, where practical, so as to
be available for reclamation. Salvageable soil is defined as any surface material that is
presently supporting plant growth. Past experience at Cricket Mountain indicates that the
practical minimum thickness for salvageable soil is six inches. Graymont will use equipment

Consuhing, Inc
Big Sage -
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from the on-site fleet to salvage topsoil; this equipment will include but not be limited to D8-
class dozers. loaders. and haul trucks.

Gra)rynont estimates that approximate$ a3+J894129fl cubic yards of soil will be salvaged
fiom the disturbance areas However, the total volume may change depending upon the actual
conditions encountered during operations.

Following stripping, soil will be stored in the topsoil stockpile with a maximum height of
approximately lp20 feet and a maximum angle between 35 and 38 degrees as shown on
Figure 3 The stockpile will be contoured to minimize wind erosion; and revegetated with the
i*terim-see4-*ix@l++eil+teekpiles approved reclamation
seed mix Signs will be posted to prevent disturbance to the soil stockpiles Some of the
planned disturbance areas are heavily infested with cheatgrass. Graymont will place the top
few inches of stockpiled soil on the bottom of the pile, and evaluate treating the stockpiled
soil with an herbicide to reduce the spread of cheatgrass. Soil stockpiles will be seeded the
first fall after the soil is salvaged.

The topsoil stockpile will be constructed ov€r an existing ephemeral drainage. To divert storm
water runon around the topsoil stockpile, storrnwater berms ll be constructed
between the quarry area and the topsoil stockpile as shown in Ffigureq 6 and 7 Storm water
will flow around the topsoil stockpile and into natural drainages Storm water Bberm
dimensions will vary with topograph conceptual dimensions are approximatelv
t h r e e f e e t h i g h w i t h s i d e s l o o e s o f 2 H : l V a n d c r e s t w i d t h s o f o n e f o o t  C o n c e p t u a l s t o r m
water berm desisn confisuration is provided in Apoendix A

2.4.8 Buildings and Yards

As shown in Figure 6, the Facility Area includes a warehouse, a maintenance shop, a fnst aid
room, an office, a lunch room, a truck washing station, three water tanks, a fuel tanlq ANFO
storage, a primary crusher, a secondary crusher, conveyors, screens, limestone stockpiles, a
fines stockpile, and interior roads Undisturbed "islands" ofvegetation may remain between
the buildings and interior roads; *ervevet fer $endr+g 

"r*poses 
{he €ntire are+ lri.ll $e

assume$dis+rbed. Acreage associated with interior roads willSelg bonded as roads, and the
remaining acreage rvill$ers bonded as yards.

At the truck washing station, a catch basin and oil sump will be consfucted to collect oil
washed from the vehicles. Gray water from the washing station will be evaporated in the
catch basin, and separated oil will be collected and removed by a licensed contractor.

Prior to building construction, the area will be cleared, grubbed, and leveled. Filtlimestone
finesn*aterial will be used to establish a level surface..

2.4.9 Water Supply

An existing well, shown in Figure I near+he€+ieke+Meun+arn-P+a*r currently supplies water
for the mining operations and processing facilities Water use associated with the mining
operations is generally limited to dust control on roads and disturbed areas as well as during
drilling, crushing, and screening operatlons.

Waterw i l lbe t ruckedorp ipedf romthe@we| l to theBigSage
Project and will be stored in water tanks for use in dust control on roads and for drilling and
crushing operations. Water tanks will have a nominal 20,000 gallon capacity. As shown in
Figure 6, three water tanks will be located within the following areas: Big Sage North or
South Quarry Area footprin! next to the maintenance shop, and near the primary crusher The
increased production associated with the Big Sage Project may increase water needs for the

Big Sage Septenber 2008 De+enb+ 2418
Consulting, Inc
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mining operations; however, the existing well production is expected to be suflicient for
meeting water needs.

Big Sage September 2008 -Deeenbe-2eL7
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2.4.10 Power Supply

Line power from the utility corridor along the Big Sage Access Road will be established at
the Proj€€fAr€aPgrml! r\rge. A substation will be located within the Facility Area and will
have a nominal capacity of 12 kV.

2.4.1 I Equipment Requirements

Graymont will employ equipment from the existing operations to mine and haul limestone
from the Big Sage Project. Plans include using trucks currently working in the existing
operations to haul limestone from the quarry, and loaders currently operating in existing
operations will be used to load the trucks. Additional haul trucks and loaders will be added as
needed to meet production demands.

2.4.1 2 P rciect Workforce

The total current workforce is 59 people, lE ofwhich currently work in the existing quarries.
An estimated ten to 14 employees will work in the Big Sage quarries.

2.4.13 Blasting

Blasting will occur as nceded to sustain production, bur blasting will be limited to daylight
hours. Any loose material generated from blasting that might migrate toward the edge of the
quarry benches will be removed immediately.

ANFO will be stored in a desigrated storage area within the Facility Area footprint, and an
explosives rnagazine will be located within the Big Sage North or South Quarry foolprint.
Explosives will be stored and used in accordance with Mine Safety and Health Administration
(MSHA) and Bureau of Alcohol, Tobacco, and Fireann (BATF) regulations.

2.4.14 Fuel Storage and Use

Diesel fuel and gasoline will be stored in above ground tanks near the maintenance shop. The
tanks will be installed on concrete pads and surrounded by concrete berms to contain leaks,
spills, or ruptures of the tanks. The diesel fuel tanks will have a combined capacity of 40,000
gallons, and the gasoline fuel tank will have a capacity of 500 gallons. Oil will be stored
inside a containment area within a building. Diesel fuel, gasoline, and oil will be handled in
accordance with industry standards as well as state and federal regulations.

2.4.15 Sanitary and Solad Waste Disposal

A septic tank and leach field will be located near the maintenance building as shown in Figure
6. Explosives containers and packing materials will be disposed of according to manufacturer
instructions. Used tires, scrap lumber, etc. will be stored in a "bone yard" within the Facility
Area until disposed. Waste piles will be placed to avoid environmental impacts. Waste
materials will be removed at closure and disposed ofin an approved off-site landfill.

Used oil will be bumed in building heaters located at the*laat4ggtby_jagtilili9! or picked up
for disposal or recycling by a private contractor. Used containers will be disposed according
to federal, state, and local regulations.

Solid waste generated by the mine and process departments will be collected in dumpsters
near the point ofgeneration. Solid waste will be shipped off-site to a local industrial landfill.

Employees will be informed of their responsibilities in proper waste disposal procedures.

Consulting, Inc
27Big Sage
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2.4.16 Safety and Site Control

The Project will be permitted as a mining operation and will operate in conformance with
applicable MSHA safety regulations (30 CFR l-199) as well as in conformance with the
requirements of the Utah Mined Land Reclamation Act and associated rules The access road
to the Big Sage Project
h€ur+?€r{ayt-{€+€+ days per teek, Aeeess threugh the Criel<et Meurtain Plant site te the
aeeess-rea4is restricted to employees and authorized visitors.

Warning signs will be placed where quarry slopes are located as well as at entrance locations
to the Facility Area. Warning signs will be in a location that is visible from more than one
viewpoint, and multiple signs will be placed in areas where signage will not be visible from
more than one viewpoint. Warning signs will be easy to read and easy to understand.

2.4.17 Storm Water Management

Rain water or snowmelt in the quarries either soaks into the ground or forms puddles on the
quarry floor. The puddles either evaporate or soak into the ground. The quarry floors will be
relatively flat and will be gently sloped to prevent storm water from leaving the quarry areas.
In addition, storm water berms will be constructed along the outer edge ofthe quarry floors,
whioh will prevent storm water from leaving the quarry areas.

The quarry haul roads are protected on both sides by safetv berms. Under oertain rainfall
conditions, storm water will travel along the safety berms to Cesrgnated-lgmpqqy catch
basins that are located onsite. The water that collects in the catch basins or other areas either
soaks into the ground or evaporates. No storm water is discharged offthe property from the
catch basins or haul roads within the quarry areas.

Overburden/fines piles and the topsoil stockpile will be constructed to control runoff.
Overburden/fines piles will be visually monitored following spring snowmelt and intense rain
events to ensure that drainage and sediment control measures are effective. During
reclamation, sloped surfaces having the potential to experience accelerated erosion will be
contour furrowed, if necessary.

The Central Overburden/Fines Pile will be constructed over an existing ephemeral drainage.
Some puddles may form briefly on the top or on the west side of the Cental
Overburden/Fines Pile, but any collected runoffwill either infiltrate or evaporate and may be
beneficial for revegetation. Overburdenlfines piles are well drained. as much of the material
placed on the piles is coarse as shown in Table.2-3. Coarse overburden material is olaced in
the existing drainage channel at the base of the overburden/fines piles. due+e+h++atrrre-€++he
@Actual water inout fiom the ephemeral drainage covered
!ythe Central Overburden/Fines Pile is minimal due to contributing watershed (fFigures 7
and _-7b) and low.,orecipitation levels (Tables 2-5. 2-6-. and 3-1): therefore. -the
overburder/fines pile is not exDected to cause a significant water impoundment. The
calculations that indicate the Central Overburden/Fines Piles does not create a significant
water impoundment are provided in Appendix A

Ihe drainaee in the toe of the North Overburden/Fines Pile is within the buffer area of the
pile and is not expected to be_ disturbed: however, a diversion will be constructed. .!J
necessary

The topsoil stockpile will be constructed over an existing ephemeral drainage. To divert
storm water runon around the topsoil stockpile, storm water berms and diversions will be
constructed. The storm water berms will be constructed between the quarry area and the

28BigSoge,\eptemheL2qq8 Deeenb+ )O4]
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topsoil stockpile Ai{rrd€ctual dimensions ma} vary with topography. howgver, o-p11p9g1gal
stoiln rvatcr berm dimensions are approxinlately three f'eet high with side,s!ppqs_o:l2H-1V and
crest rvidths qlone lpq-t- _Conceplual storm water berm design configuration !! p1Ayld_gd in
Appqdu A. and Cconceptual sterm wi{.et berm and diversion locations are shown in
Ftigures 6 gt4 7.

Storm water diversion ditches will be constructed down gradient of the Facility Area as
shown in Figure 7. Flow from the ditch will be collected in an e+aperatier+?€ndgLelp water
retcntion pend to prevent discharge from the P+ete+++eaPSrmil Are4. Diversions and the
e+€e€ra+io+"€ndstorm watet rcIg!!94 pond will be designed to handle the 25-year, 24-hour
storm event; diversion ditch dimensions will vary with topography and watershed size. higutg
7b shows the hldrologic Sub-baSlt lau{larieg and Aooendrx A pfelglts the storm qa!g!
retcnl iql pond sizrng calculal ron5

Surface waters will be managed to avoid exeessive sediment loading to runoff outside of the
Pre1eet A{€aPgItU! \e4 No jurisdictional waters will be affected by quarry and support
operations. Additional stofin water management details are provided in the Storm Water
Pollution Prevention Plan located in Appendix A
Climatological data collected at the Deseret weather station and representative of the Big
Sage Project are presented in Table 2-$. The monthly and annual average information is
based on data collected from August lE9l to June 2007 (period ofrecord) as obtained fiom
the Western Regional Climate Center (WRCC) database The WRCC database includes
precipitation and temperatue data extracted from the Deseret station, which is located
approximately 30 miles from the Big Sage Project at an approximate elevation of 4,590 feet
above mean sea level (amsl).

Table 2-!53: Summary of Climatological Data for the Big Sage Project

Source: Westem Regional Climate Center, Deseret Station (422101)

illonth

Average
Maxlmum

Tomperaturc
fF)

Avelage
Mlnlmum

Temperature
('F)

Average
Preclpltatlon

(in.)

Average
Total

SnowFall
( inJ

January 38.5 13.2 0.56 4.2
February 45.4 18.9 0.60 3 5
March 55.8 25.3 o.77 2.9
April 64.9 3 1 . 8 0.88 1 . 5
Mav 74.4 39.8 0.92 0.3
June 84.9 47.2 0.43 0.0
July 93.0 55.1 0.46 0.0
August 90.7 53.4 0.60 0.0
September 81.1 42.8 0 6 1 0.1
October 68.1 3 1 . 9 0.78 0.3
November 52.5 21.8 0.59 1 . 9
December 40.1 14.5 0.57 3.5
Annual 65.8 33.0 7.76 18.2

BigSage \gptcryther )0@ !\eentx+ )!tl
Consulting, lnc



o
c
o
N
(rt
!t

c,
o
o

F'
!t

(t
o
o
o
c"
It

331000

Figure 7b. Sub-Basin Boundary Map
-Topographic Base is Candland Spring, UT 7.5' USGS Quadrangle 40 foot Contour Intervals
-Coordinate system is UTM Zone 12N (NAD27)
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Storm event data for the Big Sage Project were evaluated based on the Precipitation-
Frequency Atlas of the United States, Atlas 14, Volume 1, Version 4 from the National
Oceanic and Atmospheric Administration (NOAA). Point precipitation frequency estimates
from the Atlas were selected based on the Big Sage Project location of 38 92" N, 1 12.957" W
The 24-hour storm events with recurrence intervals of 10,25, and 100 years are provided in
Table 2-54

Table 2 : Storm Event Data for the Big Sage Proiect

Frcquoncy/DuEtlon Preclpltation SourrF

1o-Year/24-Hour 1.95 inches NOAA Atlas 14. vol. 1. v.4
25-Yearl24-Hour 2 31 inches NOAAAtlas 14. vol.1. v.4
I 00-Year/24-Hour 2.88 inches NOAA Atlas 14. vol.1. v.4

2.4.18 Erosion and Sediment Control

Best Management Practices (BMPs) will be used to limit erosion and reduce sediment in
precipitation runoff from Project components and disturbed areas during construction and
operations BMPs rnay include, but are not limited to: straw bale sediment traps, diversion
ditches, and rock and gravel cover Straw bales will be used in areas where temporary erosion
and sediment control measures are installed while rock and gravel cover will be utilized on
permanent erosion and sediment control features Vegetation is also a BMP and may be used
as a cover to reduce the potential for wind and water erosion. Following construction
activities, identified areas will be seeded as soon as practical and safe

Sediments containing deleterious materials have not been identified and are not expected to
exist at the Big Sage Project Material that will be excavated in the quarry areas is oftypical
carbonate composition, and the major constituents are calcite, dolomite, and silica

Any sediment and erosion control measures will be visually inspected annually or as soon as
practicable following large storm or runoffevents Maintenance will occur on a regular basis
and repairs performed as needed

2.4.19 Emission Gontrol

Methods for controlling dust are specified in the 1,)4.q ('aqtpl Plqt"aryd {r9 air quality permit
(operating permit #2700004001), which arq+s for the Cricket Mountain Project and will be
modified to include the Big Sage Project IbS rlU.lt ( ont,'ol l-!!:!U at{ qll qq4l11l Apploy4l
orylgr _a19 p.rq\ rdgd l! ,\pps!d!x B

Water application with the use of a water truck will be the primary method of dust
suppression on haul roads and disturbed areas of the site Speed limitations will also be
employed for the haul roads A chemical dust suppressant, such as magnesium chloride or
calcium chloride, will be applied to the access and haul roads at intervals specified in the air
quality permit Any chemioals utilized for dust control will be handled in accordance with
industry standards and applicable state and federal regulations lf practical, disturbed areas
will be revegetated on an interim basis to minimize exposed surfaces

2.4.20 Concurrent Reclamation

Concurrent reclamation reduces erosion, provides early impact mitigation and reduces final
reclamation work. Graymont intends to optimize the amount of concurrent reclamation at the
site This will allow larger-scale testing of grading, reclamation cover placement, and

BigSage \tp4nfut /00ti l-tet+w.6s )!ll
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revegetation techniques After storm events, project components will be inspected and
evaluated to ensure that the components are maintained in an environmentally sound manner.

Overburden/fines piles will be utilized concurrently

2.4.21 Cultural Resources

Class III cultural resources inventory surveys have been performed for the disturbance areas.
Available survey results are located in Appendix BC Sites that may be considered potentially
eligible for the National Register of Hisroric Places will either be avoided or mitigated in
accordance with Section 106 procedures. If construction or mining activities uncover human
remains, Graymont will follow procedures described in the Native American Graves
Protection and Reoatriation Act.

2.4.22 Wildlite

In April 2007, a raptor survey was conducted (SRK 2007a). Raptor nests located within the
Big Sage Prej€€++r€ePgl11i! Area did not have any fresh material to indicate use dwing
2007. The results of the survey are located in Appendix BC Because no active raptor nests
have been identified in or near the Prq€€f-4+ea|egn[-Area, Graymont will not need to
implement procedures to mitigate or avoid direct impact to these nests prior to the beginning
of construction

Surveys for special status species of plants and animals have been conducted for the
disturbance areas, and survey results are located in Appendix B!-. Graymont will not be
required to implement procedures to mitigate or avoid direct impact to special status species
in or near the Prejeee+reaPqlq{Arca prior to initiation of construction because none were
identified.

32BigSage fientember 2008 Deeenh<+1AQ7
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3. lmpact Assessment

3.1

Rule R6474-109 of the LTDOGM Minerals Program requires the preparation of an impact
assessment identifuing potential surface and./or subsurface impacts. An EA was completed for
the Cricket Mountain Project in April 1996 (BLM 1996). This environmental assessment can
provide additional context for the impact assessment section ofthis revision

Surface and Ground Water Resources
Surface water in the Prereet AreePqllf! Arca flows only in response to snowmelt or
precipitat.ion events. Grayrnont has measured precipitation at t$r+{+iekeFMountaia-}l.antA
nronitonngpegllocated west of llighwa), 257 near the p!or41 railroad siding in S!!!a11 ]0
Iqylshjp 2l SaUb (L2 lS_I Ralge 9 WqsI 89W); precipitation measurements are
summarized in Table 3-1 Graymont will install culverts and water crossings on roads as
needed. BMPs will be used to control sediment to limit erosion and reduce sediment in
precipitation runoff from Project components and disturbed areas during construction and
operations as described in Section 2.4.18. Surface waters will be managed to avoid excessive
sediment loading to runoff outside thg Prci€€t AFesPelmit {Jga. No jurisdictional waters will
be affected by quarry and support operations No impacts to surface water resources are
projected be_vald t!h4t U shqul Ol t iggre /

Table &1 : Giekef Meunt+i+ +tan+@ at Sn:itoring !q!at *tola ted in
Section 36, T21S. R!!!

Month
2000

(inches)
2001

(inches)
2002

(inches)
2003

(lnches)
2004

(inche)
2005

(lnches)
2006

(lnches)

January 't.57 0.59 0.32 0.64 0.74 1 . 6 1 0.94
February 1 .56 0-41 0 . 1 3 0.89 0.98 0.96 0.27
March 0.69 o.74 1 . 1 9 1.08 0.27 1.72 1.56
April 0 6 2 0.67 't.22 0.97 't.79 1 . 1 9 0.69
Mav 0.74 0.54 o .12 0.62 0.34 1 . 2 1 0.35
June 0.35 0.50 0.06 0 8 6 1 0 8 0.36 0.00
July 0.65 0.71 0 6 8 0 . 1 2 0 2 9 0.15 1 . 2 7
August 0.99 0.09 0.08 1.00 0 . 1 6 0.54 o.44

Big Sage lgyycryhcr )00n D*,she+ 244
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Month
2000

(lnches)
2001

(lnchec)
2002

(inches)
2003

(lnches)
2041

(lnchee)
2005

(inches)
2006

(lnches)

September 0.85 0 .12 0.91 0.29 0.07 0.64 0.85
October 2.35 0.50 1.38 0 . 1 4 1.55 0.87 2.36
November 1 2 8 0.72 0.60 0.96 0.58 0.05 0.40
December 0.42 0 7 8 o.12 1 . 1 1 0.89 0.91 0.41
Annual 12.07 6.37 6.81 8 6 8 8.74 1 0  2 1 9.54

Groundwater occurs at a depth in excess of 280 feet below ground surface fhe actual
groundwater depth has not been measured in the Blg Sage Area. An exoloration hole was
drilled to a depth of 360 feet on the east side ol- the Facilitv Area- and water tryA!. not
encountered The hole was drilled Mayll997:llSq,none o:f the other 76_eXplqalqry drill

holls in the prejeefa+eaPermit Area encountered !a1el The limestone does not contain any
deleterious constituents that will affect groundwater quality. Graymont will use an existing
well to supply water for dust control within existing authorized water use rates.

3.2 Wildl i fe

Wildlife that may be found in the area include mule deer, pronghorn antelope, black-tailed
jaclcabbit, desert cottontail, badger, coyote, bobcat, white tail antelope squirrel, chukar
partridge, Cooper's hawk, American kestrel, northem harrier, roughJegged hawk, pinyonjay,
mourning dove, black-throated sparrow, bats, and horned larks (BLM 1996). Bats may inhabit
caves in the upland cliffs The cliffs overlooking the Big Sage Area also provide habitat for
prairie falcons and golden eagles

Yearlong antelope habitat covers the P+e1eet Ar€aPqlqrt Area (UDWR 2004). The Utah
Division of Wildlife Resources (UDWR) describes the antelope habitat as substantial, but not
critical because this habitat type covers an extensive area throughout the area (BLM 1996).

Significant raptor populations occupy areas near the P+epe+AreafqqilArea on a year-round
basis (BLM 1996). The cliffs on the east side ofthe Big Sage Valley provide potential habitat
for golden eagles and prairie falcons; however, neither species was observed during an April
2007 survey (SRK 2007a). Nests observed on the cliffs did not have any fresh material to
indicate recent use (SRK 2007a). Indirect impacts will include the creation of new raptor
habitat in the quarry walls No residual impacts are projected

The three species of upland game include chukar, sage-grouse, and ring-necked pheasant.
Chukar range is located in the Cricket Mountains and falls within one half rnile of the Prd€€+
.Ar€aPcqsfl Area Two wildlife guzzlers are located east of the Prej€€f Ar€"Pqltt! Area No
active sage-grouse strutting grounds or leks are located in the P+qieetAreaPSrult:\rcA. Ring-
necked pheasant occasionally occur in the area and are likely birds expanding out of the
agicultural areas to the north that have followed the weedy railroad grade to this area.

Permanent wildlife habitat within the P+oJ€€t A+eafermit Area is limited due to the lack of a
wat€r source (except for the two guzzlers previously mentioned). The area of disturbance
does not include any special or unique habitats not found elsewhere in nearby adjacent lands.
Therefore, there will be no significant impacts to wildlife.

3.3 Special Status Species
Graymont conducted a survey in 1996 in the near vicinity of the P+qi€€f A+€aPermit AIqa to
identifu the potential for special status species to occur. No federally-listed threatened or

34BigSage !lep4;1ba4 l!Q8 Detenb+r 244t
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endangered plant species were identified at that time (BLM 1996). Sensitive plants ofconcern
that have the potential to occur in the Pre{,eeeArcaPermit Area include: inch-high milkvetch
(Astragalus uncialis), compact cateye (Cryptantha compacta), ibex buckwheat (Eriogonum
nummulare var. ammophilun), Tunnel Springs beardstongte (Penstemon concinnus), and
Jones globemallow (Sphaeralcea caespitosa) (BLM 1996). lnch-high milkvetch is known to
occur at Long's Ridge about 25 miles north of the Prejee+-4+ea!q4jg Area (BLM 1996).
Compact cateye is known to occur in western Millard County near the Desert Experiment
Range, and ibex buckwheat is know to occw at Sand Pass about 40 miles north of the P+qiee+
AreaParyqit 4Ic4 @LM 1996) Tunnel Springs beardstongue and Jones globemallow are
known to occur in western Millard and Beaver Counties (BLM 1996).

None ofthe sensitive plants species were located during the 1996 survey after walking linear
transects in prior surveys ofareas ofhigh and moderate potential habitat (BLM 1996) There
was low potential habitat for inch-high milkvetch in the surrounding area and potential habitat
on limestone and dolomite outcrops for Jones globemallow (BLM 1996).

A second survey conducted in August 1998 adjacent to the PFoj€+*r€{Permit Area did not
identifu any threatened, endangered, endemic, or sensitive plants or mammal species (Mt.
Nebo Scientific 1998) A more recent survey of the pre1€€++reaPg11nllArea did not identifu
any threatened, endangered, endemic, or sensitive plants or mammal species (SRK 2007a).
No direct, indirect, or residual impacts to special status species are projected to occur.

3.4 Soil Resources

Approximately 43+88e419J70 cubic yards of soil will be reclaimed from undisturbed sites
and stockpiled for frrture reclamation Figure 8 shows the location of the soil associations that
will be affected.

The stockpile will be seeded to prevent impacts from wind and water erosion. Some of the
disturbance areas are heavily infested with cheatgrass. Graymont will place the top few inches
of stockpiled soil on the bottom of the pile, and evaluate treating the stockpiled soil with an
herbicide to reduce the spread ofcheatgrass. Soil stockpiles will be seeded the first fall after
the soil is salvaged. No indirect or residual impacts are anticipated to soil resources.

3.5 Slope Stability

Impacts to slope stability have been considered as outlined in Section 2.4.2, and appropriate
mitigation measures are in place to limit impacts as described in Sectron 2.4.2_and below.

Rockfalls and back-break will be reduced and managed \ continuing to refine blasting
desiens and methods. Bench heights have been defined in order to allow equipment to work
safelli.-However. if rockfall becomes a safety concorn. mitigation measures will be taken.
which mav include bench scaling or avoidance

Ihe quarries will be regularly monitored for any siens of instabilitv. such as siqnificant
raveling or fault exposure. and the quarries will be manased in accordance with MSHA safetv
guidelines and the Big Sage Project operations and reclamation olan. Quarrv slooes and
benches will be resularl)' monjtored !y quarrv crervq suoervisors. and when required. mining
engrneers

Big Sage - Septenber 2008 l;eeen$er 2a)01
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3.6 Erosion Control

Due to the area climate (discussed in Section 2.4.17), area soils types (SRK, 2007b), and
BMPs that will be utilized to control erosion, no impacts are anticipated from erosional
processes. BMPs to control erosion are presented in Section 2.4.18.

Big Sage Senrenber 2008 -Denb+2401
Consulting, Inc

36



o
v

o

. <M in"" ''

5516

/]

l f o n

3a3!n

s.:3 
\

5646

: l
f r I

i v iz l  I

t 5 9 7 2

.,.!t

- -  N .  \ - .  ,

oilth
@@

'aviz 
I' -1t'- 

O <:22

I

a
t

\
I

L

t4
J

q

6300\
t

fl
h

,B M
5804

+r
f h

w
J
t-

1 PROPOSED LAYOUTAREAS

Soi ls Associat ions

AMTOFT AMTOFT. VERY SHALLOW-LODAR FAMILIES ASSOC

DERA .  DERA SANDY LOAM FAMILIES ASSOC

SANPETE. MOISI.SPAGER FAMILIES ASSOCIATION

t4
J

: r{i43O

,+-.
-WE 124,ooo

s
-----Feet
0 5001 ,000 2,000

DESIGNED GNB MtlAtAl FIGURE 8

SFK Consult ingDRAN,N 11/5t07

GRAYMONT WESTERN U.S. ,  INCCHECKED

APPROVED r r11l \ lnt r  |  IVIL,UN lAl l I  r l (L,r r t r t r  I

BIG SAGE VALLEYAREA
SOIL ASSOCIATIONS

REVISED

REVISED MAP NAMEio-F ,s8  B q-sagE So s -RsS 20070321 mrd l
IA



C ricket Mo unt oin P r oj ect
Nolice of Intenrion to Revise,4ffi4Mining Operanons Big Sage

3.7 Air Quality

Direct impacts to air quality will include the short-term increase in fugitive dust from
quarrying and hauling. Graymont will use BMPs to control fugitive dust as used in the
existing operations Methods for controlling fugitive dust, such as water application or
chemical dust suppr€ssant application on roads, are specified in the air quality permit
(#2700004001), which is for the Cricket Mountain Project and will be modified to include the
Big Sage Project. No indirect or residual impacts are projected to occur to air quality Roads
will be maintained as described in Sections 2.4.6 and2.4.19.

3.8 Public Health and Safety

The Project configuration inherently limits impacts to public health and safety; the Project
description includes safety measures that protect public health and safety. Risks have been
identified, analyzsd, and managed to ameliorate environmental issues associated with this
Project. As described in Section 2.4.16, public access to the mining and haul road area will be
limited to authorized individuals only. Appropriate signage will be erected and maintained to
alert recreationalists, atv-riders, or other public of mining activities in the area. Warning signs
will be highly visible, easy to read, and easy to understand

Big Sage Seprember 2008 Deabe+4e$
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4. Reclamation and Closure

4.1 Introduction
Reclamation of disturbed areas resulting from activities outlined in this NOI will be
completed in accordance with federal and state regulations The Utah Mined Land
Reclamation Act of 1975, Title 40, Chapter 8 of the Utah Code Annotated states that "Mined
land should be reclaimed so as to prevent conditions detrimental to the general safety and
welfare of the citizens of this state and to provide for the subsequent use of the lands
affected" (40-8-2).

Ree+afirflfion- andc+osure-of+heiis+urbarce-a+eay-wi{l-Sesinrilar+e+ha+-of+he-€.++eket
Mountai++4in+ {SRJ( 1996+ The €+ieket++euntan+ +eelan+atien-pla++as bee+-de+eleped
wi+h input +€R UD€GM-+s +vell-as BtM€s4 has $€€* +efined based en-+i+e se€eif,€
ep€rs{r{1€.€rrp€fi€n€e-over"tHib€f+hefiej€ct=Reclamation and closure planning for the
Big Sage Project are anticipated to be ongoing processes based on Graymont's continuing
experience at the Cricket Mountain Mine and other operations

The following subsections present a discussion of conceptual reclamation and closure of the
Big Sage Project and associated roads. Conceptual reclamation is shown on Figure 9

4.2 Land Uses

Major land uses occurring in the P+qieerA+ealqa! Area include wildlife habitat, gazing,
and recreation Following closure, the Pxjee+-4+eals4qj! Area will continue to support
wildlife habitat Post-closure land uses are in conformance with the Millard County zoning
ordinances.

BigSage 53p4fa12008 Dffih+240:
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4.3 Reclamation Goals and Objectives
The goals of the Big Sage reclamation program are to minimize disturbance to the
environment and to restore disturbed areas similar to their predisturbance state. The
objectives ofthe reclamation programs are:

r Te mi+irrize erosien damagp and preteet surfeee rvater reseurees threugh earefol

evaper*reryeaas=

e To establish surface soil conditions conducive to the regeneration of a stable plant
community through stipping, stockpiling, and reapplication of soil material or
screened undersize limestone and dolomite material.

r To revegetate disturbed areas q/ith a diverse mixture of plant species in order to
establish long-term productive plant communities compatible with existing land uses.

4.4 Summary of Disturbance
The disturbance related to the NOI is discussed in Section 2.1 and is summarized in Table 2-
l. The areas to be disturbed can be divided into the following categories: quarries,
overburden/fines piles, roads, stockpiles, and ancillary disturbance. Graymont anticipates that
the roads;witl and stockpiles will be reclaimed
and revegetated as required. Bench faces will not be reclaimed. Quarry benches and floors
will be reclaimed if sufficient soil resources are available; otherwise, Graymont will request a
var!.ance.

4.5 Site Stabilization and Gonfiguration

The P*,ej.ee+-4ree!grmjg:\Iea will be stabilized, to the extent practicable, to minimize future
impacts to the environment and protect air and water resources. Stable areas of the quarry
slopes will be left in place to provido nesting areas for birds. Erosion will be controlled by
revegetation, the placement of riprap, or other BMPs.

4.5 Site Specific Glosure and Reclamation

4.6,1 Quarriee

The limestone is comprised of competent material that forms oliffs in the surrounding area.
Based on experience at the Poison Mountain Quarry and natural topographic features in the
area, Graymont anticipates that quarry slopes constructed in limestone will be stable and left
in place. In most cases, the final quarry slopes will range from seven to 25 degrees. There
may be some locations where the hanging wall is exposed in which the average frnal quarry
slope will be approximately 45 degrees. However, most of the areas where the slope is 45
degrees will be backfilled, and the slopes will be buried, The quarry slopes will be benched as
shown in Figure 5. No unstable areas are anticipated. Portions of the quarry will be back-
filled with overburden and fines. Material excavated from the quarry areas will be a typical
carbonate-rock composition, and the major constituents will be calcite, dolomite, and silica.

Quarry roads, benches, and floors will be reclaimed if sufficient soils are available. Safety
rms or boulders will be used to restrict access to the quarry slopes. Quarry materials will

be used to create rock safet], berms, where feasible. The access to benches no longer being

4 1Big Soge - Seplenber 2008 _Deeexbq-Je0+
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4.6.2 Roads

used will also be restricted. Many of the quarry areas will be backfilled, which will eliminate
the need for safety berms.

Haul roads wiftin the bonded area will be reclaimed Reclamation for haul roads will include
regrading and scarifuing compacted surfaces to a depth of at least two feet. The distance of
the ripper shanks will not exceed three feet.

4.6.3 Overburden/FinesPiles

The tops of the overburden/fines piles will be covered with a layer of soil and seeded ln some
areas, the slopes on the overburden/fines piles wiil-nay be left at angle of repose in an overall
configuration which is stable. During reclamation, sloped surfaces having the potential to
experience accelerated erosion will be contour furrowe . Slopes ofthe piles that
are recontoured to an angle that is safe for equipment to work will be covered with a layer of
soil and seeded. If sufficient soil is available. soil will be pushed fiom the edee of flat areas
onto the sloDes to the extent safe and practical in areas where sloDes are too steep for
equipment to work safely-Seed will be cast from the flat areas onto the slopes to the extent
safe and practical. Final slopes will be blended into the surrounding natural topography,
where practical The overburderVfines piles will not contain deleterious or acid-forming
materials.

4.6.4 Buildings, Equipment, Piping, Scrap, Reagents, and Other ilaterials

Temporary facilities, such as portable toilets, diesel fuel tanks, and lubricant containers, will
be removed from the site during reclamation activities, Diesel fuel and lubricants will be
disposed of in the appropriate manner and appropriate locations off-site. The area will be
scarified and seeded.

During final mine closure, buildings, conveyors, and structures will be dismantled, and
materials will be salvaged or removed to an off-site landfill or other appropriate disposal site
Concrete foundations and slabs, including re-bar, will be broken up using a track-hoe-
mounted hydraulic hammer or similar methods and buried in place under approximately two
feet of materi+-gqv4lh media and/or fines in such a manner to prevent ponding and to allow
vegetation growth. Re-bar will be sufficiently buried to pr€vent a safery hazard. After
demolition and salvage operations are complete, the disturbed areas will be covered with
go*th media and seeded.

Reagents and explosives will be removed for use as product at other mines, or appropriately
disposed Any surface pipelines will be removed, typically for salvage. Underground pipeline
ends will be capped/plugged and buried in place.

Waste materials stored in the "bone yard" located within the Facility Area will be removed at
closure and disposed of in an approved off-site landfill or sent to appropriate recycling
facilities, if available. Used oil and coolant will be removed for recycling or disposal in
accorandance with state and federal regulations by a licensed frm. Solid waste will be
shipped off-site to a local industrial landfill.

4.6.5 Storm Water Controls

Storm water controls in the topsoil stockpile area will be reclaimed, and a swale will be
excavated in the location ofthe pre-mining ephemeral drainage. The swale will be excavated
to approximate pre-mining topography, and the swale will be constructed in such a manner as
to be stable during normal precipitation and snowmelt events. Pre-mining flow patterns will

BigSage Septenher.2008 Demb+4n+
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not be returned to the original state, but the storm water controls will be constructed in such a
manner that the drainages will be stable.

Post-mining topography will be constructed so that features created by mining operations,
such as the overburden/fines piles, will be stable. Benches will be included in reclaimed
features. During reclamation, sloped surfaces hs+in€@that are more likely to
experience accelerated erosion will be contour funowed.

4.6.6 Drill Holes

Anv Blrill holes drilled as oart of mining activities_will be plugged in accordance with
IIDOGM rule R6474-108.

4.7 Soil and Vegetation

The thickness ofsoil used during reclamation ofthe Project will depend on the amount ofsoil
available. In general, the soils within the Amtoft-Amtoft very shallow-Lodar Association are
thin and contain excessive quantities of gavel (in some cases greater than 60 percent) and
reach bedrock at approximately 18 inches or less (SCS 1984, SRK 2007b). Soils within the
Dera-Dera sandy loam association reach bedrock at greater than 60 inches but tend to contain
greater than 35 percent gravel in subsurface horizons. A site reconnaissance performed by
SRK in May 2004 and March of 2007 confirmed that soils were generally shallow. Areas
potentially containing greater salvageable depths of soils were noted during the suwey and
are shown on Figure 8. Sodic soils were not observed although SCS data indicated that these
soils may be present. Table 4-1 presents a description ofthe soil associations in the Prqieet
A+eaP:f4lilf\ga that could be disturbed during operations. Vegetation normally associated
with each soil series is also included. Graymont will remove a minimum of a six-inch
thiclness ofsalvagable soils within the area ofdisturbance, where practicabl€.

According to the Soi/ .Szrvey of Part of the FairJield - Nephi Area (SCS 1984), the Big Sage
Valley includes soils of the Amtoft-Amtoft very shallow-Lodar, Sanpete, moist-Spager, and
the Dera-Dera sandy loam soil associations. However, only the Amtoft-Amtoft very shallow-
Lodar and Sanpete, moist-Spager associations are within the footprint ofdisturbance.

4.1.1 Soil Balance

A prelirninary soil balance was prepared to compare the soil quantities required for
reclamation of the Big Sage P*ej.eet-a*eePq4[,{199 components to the quantities of soil
available. For the soil balance, the following assumptions were used:

. soil will not be borrowed or imported from off-site sources;

. quarry benches and floors will be reclaimed ifsufficient soil resources are available;

r portions of haul roads that extend into the quarries will be reclaimed if suffrcient soil
resoluces are available; and

. an average depth of approximately six inches of soil will be placed on all remaining
project components where feasible (except for the soil stockpile areas) to be reclaimed.

Gralmont will salvage available growth media and will apply for a variance if sufficient
gowth media is not found. Table 4-2 provides an estimate of the soil quantities involved.

Big Sage -

Consulting, lnc.
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Table tl-2: Soil Quantities

Disturbance Activity

Soil Salvage
Area

(acres)

Recoverable
Soil 1

(cv)

Revegetation
Areas

(acres)

Soil Volume
Required

(cy)

Soil Volume
Difference

(cy)

Big Sage Quarry Areas
(North & South) 396.3 3 19,680 359.8 290,240 29,440

North
Overburden/Tines Pile

22.9 18.470 tt.7 9,440 9,030

Central
Overburden/Fines Pile 96.4 77,'760 72.5 58,485 19,275

Facility Area 058.5 047J4 58.5 4',t,190 4+;l9eq

Roads 19.8 15,970 19.8 15,970 0

Topsoil Stockpile 0 0 0 0 0

Total 593 9354
43J-88079S7

0 522.3 42r,325 10,555

Cncket Mountain Prciect
Notice o/ lntentrcn to Amend Mining Operotions Big Soge

' Affi$t+{a+veSe€+{t+ +mtoR'+mte++ecfshetle++edw 4sseei.atiersei+s
'rThe 

depth of soils recovered will vary throughout the Preja+ AffiPqlll fuga and will lagely depend on
topography md slope position Although pockets ofdeeper soil may occu, u av€rag€ ofsix inches depth to whicb
soil may be recovered is used for calculation purposes

4.8 Revegetation

4.8.1 Seed Mixtures

Graymont will use the seed mixes that were successful in reclamation of other quarries. The
seed mixtures to b€ used will also be determined by commercial seed availability and
UDOGM. The seed mix used in the Flat lron test plots is shown in Table 4-3 Appendix B(-
contains data regarding existing undisturbed vegetative cover in the vicinity of the Pro-iect.

4.8.2 Mulching and Fertilization

Table 4-3: Reclamation Seed Mix

Seed Percentage Lbs PLS in 12 lbs/ac
basis

Hycrest cr€sted wheat gass t2 1.44

Luna pubescent wheat grass 24 2.88

Bozoislcy Russian wildrye z4 2.E8

Kochia Prostrata 4 0.48

Yellow sweetclover 12 t .44

Shadscale - M{S t2 t .M

Fourwins Saltbrush - VNS t2 t 4 4

45gig Sage - L*eet+6s ?lltlljw )t)(k

Consulting, Inc
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Mulching and other amendment requirements will be based on the experimental reveg€tation
program and the reclamation experience obtained from reclamation of the Poison Mountain
area.

Monitoring and evaluation of Gra)rynont's Poison Mountain revegetation efforts commenced
in 1D6. Revegetation efforts took place on benches with limestone fines or growth
media./topsoil media as support media for seeds. ln some areas a limestone/growth media
mixture was used. Treatments including mulching, fertilizing, and composting were used on
those areas with limestone fines. Benches with limestone fines and one or more treatments
ranged fiom less than one percent to thirteen percent vegetation cover (WP Natural Resources
Consulting, Inc, 2003). Benches that contained a mixture of limestone and growth media
ranged from 14 to 2l perc€nt vegetation cover. Those areas with growth mediay'topsoil had
vegetation cover of 34 percent (WP Natural Resources Consulting, Inc, 2003). In summary,
those benches with the highest success rates contain growth media. Those areas that have a
mixture of limestone fines and growth media did moderately well. Benches with limestone
fines had the lowest success rates during the monitoring progrirm. The success of various
revegetation media is likely dependent on the water holding capacity ofthe media rather than
soil amendments.

4.8.3 Seeding and Plantang

Seeding methods utilized at the site will depend on many factors including the topography,
soil conditions, and seed mixnre. Typically, some combination of broadcast seedin
s€€dine and hydroseeding is used for mine reclamation. Seeding will take place in the fall,
October or November. Compacted soils will be ripped to a depth of two feet prior to seeding.
Uncompacted areas requiring revegetation will be scarified as needed and where safe to do so
to create a suitable seedbed. On steep slopes. seed will be cast from flat areas onto the slooes
to the extent safe and practical.

4.9 ReclamationSchedule

Regrading and reclamation will take place in areas permanently decommissioned prior to final
closure. Final reclamation will begin after mining on remaining disturbed areas. Reseeding
will be performed in October or November.

4.10 Monitoring
Monitoring will be conducted to check revegetation success and erosion control. Monitoring
will take place periodically during the growing season and following extreme storm events.

Revegetation success will be determined by monitoring the amount of ground cover and
comparing this value to one or more reference areas. Revegetation will be considered
accomplished as per UDOGM Mineral Reclamation Rules (R-6474) when the revegetation
has achieved 70 percent of the pre-mining vegetation cover in the referenoe area. The survival
of the vegetation for three growing seasons following seeding will be the time-criteria for
defining revegetation success.

4.11 Safety and Site Control
Warning signs will be placed near reclamation work areas as appropriate. Warning signs will
be highly visible, easy to read, and easy to understand. Signs that become faded and worn will
be replaced.

Big Sage D*nb*447J_!I92AE
Consuhing, Inc
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Notice o/ Intention to Amend Mining Operations Big Sqge

4.12 Concurrent Reclamation
Concurrent reclamation of quarries and overburden/fines piles will take place as soon as
practical and safe during mining activities. Portions of haul roads no longer required will be
reclaimed. Area disturbed by soil stockpiles will be reclaimed after the soil is used in
reclamation ofthe above areas.

4.13 Interim Reclamation

In the event that continuous, full-scale production is intemrpted due to economic
considerations or unforeseen circumstances, interim reclamation may be initiated. Interim
reclamation is outlined below:

o Roads: The haul roads will receive routine maintenance.

c Quarries: Safety,Bberms or fences will be placed to help restrict access to quarry
areas.

c Erosion Control Measures: All erosion confol measues and BMPs will be regularly
inspected and maintained.

Big Sage Deeab+10e1J-2s9)!!!
Consulting, Inc



C ri cke, Mornlo i n P roj e c,
Nolice oflnknlion to Amend Mining Operations Big Sage

5. Surety

tiDOGM requires operators to provide a reolamation sur€ty to the State. Appendix eD
presents the for the Big Sage Project. The bend
surety totals

Big Sage - Deenbe-1e03Jw9)!!E
Consiltihg, Inc.
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Notice of Intenrion to Amend Mining Operations Big Sage

6. Signature Requirement

Based on reasonable inquiry, and to the best of my knowledge, I certi$ that the

information contained in this document is true and correct:

Michael R Brown

Vice President. Environmental Affairs

3950 South 700 East, Suite 301

Salt Lake Citv. UT 84107

Date:

Big Sage Deenbe-14011_9y9!!!t
Consulring, Inc.
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Drainage of the Hydrologic Basin Behind the Central Overburden/Fines Pile

As noted in the Big Sage NOI, the central overburden/fines pile will be built on an existing ephemeral
drainage. The following calculations provide a conservative estimate for the amount of water that may
pond behind the pile.

Based on a gradation previously performed on material from a similar overburden pile, the sample was
considered to be highly fractured rock consisting of less than twelve (12) percent of the sample passing

the l-inch sieve. The drs of the overburden is approximately 20 mm and the d6s is 394 mm. Randolph et

al. (1996) conducted laboratory tests ofvarious aggregates, and results yielded a hydraulic conductivity of
48,000 ftlday from a limestone aggregate with a dro of 5.2 mm and a d6e of 12.5 mm. From this
information, Graymont assumes an extremely conservative hydraulic conductivity, K, of the overburden
to be 50,000 ftlday. The basin size for the ephemeral drainage has been determined to be 91 acres with a
gradient of 0.068 ff/ft. Using the 100-yr/24-hr rainfall event the following analysis was used to determine
the volume of water that may temporarily pond behind the proposed Central Overburden/Fines pile during

the design event.

First, the theoretical peak discharge was obtained using the Rational Equation:

Qpeat =CiA where,

Qpot: peak flow rate in cubic feet per second (cfs)

C : a dimensionless runoff coefficient and is defined as the ratio of the peak runoff rate to the
rainfall intensity

i: rainfall intensity in inches per hour

A:drainage basin area in acres

Cwasassumedtobebetween0. l6 and0.25 forsandyloamsoi lsandagradientof 6%o(OSM, 1982).  To
be conserative, Graymont has assumed C = 0.25 for this exercise.

i:2.88 in/day: 0.12 in/bF2.78 X 10-6 fl/s

A=91 acres :3,963,960 ft2

From the preceding:

Qpeak: CiA

Qpeak: 0.25 X (2.78x l0-5 fus; x(3,963,960 ft2; = 2.76 ft3lsec

The peak discharge was then compared to the theoretical flowrate through a square foot of the overburden
pile over a24-hov period. For an assumed hydraulic conductivity of 50,000 ftlday;

Qinfiltration = KIA, where I : hydraulic gradient, and A = area of infiltration

Qinfirtration :50,000 ftlday X 0.068 ft/ftX 7 ft2= 3400 ft3/day



Therefore, Qinnhration = 0.039 ft'lsec

Next, the surface area required to drain the peak discharge was calculated by dividing:

Ainfiltration: Oe.'r. (ft'/sec)
Qiofitt.tion (ft3/sec * 62;

Ainfiltration: 6937 ftz

Thisareaof infiltrationmaycreate a25ftX3l ftpondless thanZ5 feetdeepwithavolumeof lessthan
1500 cubic feet. Figure A shows the size of the pond. For calculation purposes, it is assumed that the
pond remains full during the storm after which it begins to drain. As a conservative estimate, the 1500
cubic feet would drain in about one hour after the event assuming a constant infiltration area of l0 feet
square. Ten square feet was chosen as a conservative infiltration area, given that the infrltration area
would decrease from 69 to 0 as the pond drains.

td*in: 1500 ft3 / (0.039 ft3lsec X l0 ft2) :3846 seconds: l.l hrs

Therefore, the small pond created during the rain event would infiltrate in about 1.l hrs.

Conclusions:

The preceding calculations indicate that very little water, less than 1500 ft3 (0.03 acre feet), may pond
behind the central overburden fines pile during the 100 year,24 hour storm event. Any water that may
pond will drain through the pile about an hour after the event.

References:

Randolph, B.; Cai, J.; Heydinger, A.; Gupta, J. D. 1996. Laboratory Study of Hydraulic Conductivity for
Coarse Aggregate Bases, Transportation Research Record, Vol. I 5 19.

U.S. Department of the lnterior, Offrce of Surface Mining (OSM). 1982. Surface Mining Water
Diversion Design Manual. OSM/TR-82/2.
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RK Consulting
Engineers and Scientists

SRK Consulting (U S ) Inc
1250 Lamoille Hwy, Suite 520
Elko, Nevada 89801
USA

elko@srk com
M SrK COm

Tel: (775) 753.4151
Fax: (775) 7534'152

Technical Memorandum
To:

cc:

Subject:

Andrew Rupke, Graymont Date:
Western US, Inc.

Renee Kockler From:

Big Sage Storm Water Project #:
Retention Pond for the Facilities
Area - Pond Sizing Analysis

May 8,2008

Dave Wanner, SRK Consulting (U.S.)

138406 - 400

Background and Scope of Work

This Technical Memorandum describes the analysis performed to size a storm water
retention pond for the proposed Big Sage Project owned and operated by Graymont Western
US, Inc. The proposed storm water retention pond is designed to collect and evaporate storm
water from the 2l-year, 24-hour storm event over an area of approximately 58.5 acres,
which encompasses the proposed Big Sage facilities area.

Design Methodology

The storm water analysis was performed using WinTR-55, which is a single-event rainfall-
runoff small watershed hydrologic model. The model generates hydrographs from both
urban and agricultural areas and at selected points along the stream system. Hydrographs are
routed downstream through channels and/or reservoirs. Multiple sub-area watersheds can be
modeled within the watershed. Each sub-area has a hydrograph generated from the land area
based on the land and climate characteristics provided. The accumulation of all runoff from
the watershed is represented at the watershed outlet. In this analysis, the watershed outlet is
the storm water retention pond. The graphical WinTR-55 output is affached.

The storm water event data used for this analysis were evaluated based on the Precipitation
Frequency Atlas of the United States, Atlas 14, Volume l, Version 4 from the National
Oceanic and Atmospheric Administration (NOAA). Point precipitation frequency estimates
from the Atlas were selected based on the Big Sage Project location of 38.92" N,
112.957'W. The 24-hour storm events with recurrence intervals of 10. 25. and 100 vears are
provided in Table l-l below.

W\tArrlFis TM doc,8:16 AM, Apr 8,08



SRK Consulting Page 2 o'f 2

Table 1-1: Storm Event Data for the Big Sage Proiect

Frequency/Duration Precipitation Source

10-Year/24-Hour 1.95 inches NOAAAtlas 14, vol .  1,  v.4

25-Yearl24-Hour 2.31 inches NOAAAtlas 14, vol .1,  v.4

100-Yearl24-Hour 2.88 inches NOAAAtlas 14, vol .1,  v.4

Evaporation

The evaporation rate used in this analysis was obtained from historical climate information
located on the Western Regional Climate Center website (www.wrcc.dri.edu). Monthly
average pan evaporation from the Sevier Dry Lake in Millard County, Utah was selected for
this design, which is approximately nine miles northwest of the Big Sage Project.

Storm Water Retention Pond Desien

The design dimensions of the storm water retention pond were analyzed to develop a pond
footprint area and depth that could be easily constructed within a limited surface area. Seven
different pond footprint sizes ranging from one acre to 4.5 acres were selected, and the
depths of these ponds were calculated based upon the holding capacity of the 25-Yearl24-
Hour storm event. Once the pond depths were calculated, an additional three feet of depth
was added to the calculated pond depth to account for one foot of sediment, one foot of
existing water stored due to previous storm events, and one foot of freeboard.

Based on the average evaporation rates and the design criteria discussed above, an storm
water retention pond area of two acres with a depth of seven feet would be more than
sufficient to handle the run-off from the 25-year, 24-hour storm event, accumulated
sediment, previously existing stored water, and free-board. The attached calculation sheet
shows the various pond dimensions, design capacities, and input parameters.

SVVAnalFb TM doc, l :16 AM, Apr 8, 08
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PHEVENTION PLAN
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GRAYMONT WESTERN US INC.
CRICKET MOUNTAIN PLANT
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Blank Forms:
. Spill Report Form
. Quarterly Visual Inspection Form
. Annual Comprehensive Site Compliance Evaluation Checklist and Report
. Storm Water Discharge Monitoring Report
. Quarterly Visual Examination of Storm Water Quality Form

Compfeted Spill Report Form
Reporlable Quantities
Completed Quarterly Visual Inspection Forms
Completed Annual Comprehensive Site Compliance Evaluation Checklist and Reports
Completed Storm Water Discharge Monitoring Reports (SWDMR)

Completed Quarterly Visual Examination of Storm Water Quality Forms
Storm Water Pollution Prevention Plan Revision Log

TABLES

Storm Water Pollution Prevention Team
Significant Materials Inventory

Potential Pollutant Sources
BMP ldentification
Spill Reporting Table
Spill Contact Information

FIGURES

Processing Plant Layout
Detailed Plant Layout
Crushing & Screening and Maintenance Shop Areas in Quarry
Dolomite Quany
Flat lron Quany

o

Graymont Western US Inc. - Crlckel Mountain Plant
Storm Water Pollution Prevention Plan

Page ii
August  31,2004



I:
,

" l ;
t

"1
:

1 .0 INTRODUCTION AND FACILITY INFORMATION

1.1 lHrnooucnoru

This Storm Water Pollution Prevention Plan (SWPPP) for Graymont Western US Inc.'s (Graymont)

Cricket Mountain Plant was prepared to meet the requirements of the Clean Water Act (CWA) and the
Utah Pollutant Discharge Elimination Systern (UPDES) General Permit for Storm Water Discharges
Associated with Industrial Activity, Permil No. UTR000168 (General Permit).

The purpose of this SWPPP is to identify the actions Graymont has implemented lo minimize
contamination of storm water at the Cricket Mountain Plant. The main objectives of the SWPPP are to

identify the sources of pollution that may affect the quality of storm water runoff and to implement Best
Management Practices (BMPs) to reduce potential pollutants in storm water runoff. This SWPPP details
gener-l storm water potlution prevention procedures and site-specific information regarding the Quarry
ind Processing Plant. The plan aiso describes the site location and industrial activities, material handling
practices, and storm water management and conlrols.

1.2 FlctltwlNroRmlttox

Graymont's Cricket Mountain Plant, which includes the Quarry and Processing Plant, are located west of

Highway 257, approximately 32 miles south of Delta, Utah. The distance between the Quarry and the
Processing Plant is approximately six miles. The legal descriptions of the sites are:

. Quarry: Sections 25 and 36, Township 21 South, Range 10 West.

. Processing Plant: Section 36, Township 21 South, Range 9 West; and Section 1, Township 22

South, Range 9 West.

Figures 1 and 2 display the features of the Processing Plant. The topographic and geographic

ch-aracteristics, and the pertinent site features of the Quarry are shown in Figures 3,4, and 5.

1.3 DescnpnoN oF lnousrRm Actvlnes

The Cricket Mountain Plant produces chemical-grade lime and crushed limestone products for

commercial sale. The limestone processed at the plant is obtained from the Quarry. The following

sections briefly describe the Quarry and Processing Plant.

1.3.1 Quarry

The primary features at the Quarry are the active quarry areas, the Grushing and Screening area, lhe

undersized limestone material (limestone fines) stockpile area, and the Maintenance Shop Area. Primary

site fealures are shown on Figures 3, 4, and 5 (note that the topography in the quarries shown in Figures

4 and 5 are constantly changing and may not reflect the cunent site layout).

Drilling and blasting techniques are used to remove overburden material and limestone. Following

blastiig and mining, tne limestone is transported by truck to the crusher, where it is crushed and

screened. The cruthed limestone is temporarily stored in stockpiles near the crusher and is ultimately

toaded into trucks and transported to the Processing Plant. Limestone fines are stockpiled on the ground

in the Crushing and Screening Area and sold to customers.

The Maintenance Shop Area is primarily used for equipment storage and maintenance, equipment

fueling, and material storage. Prlmary site features and the storage areas are shown on Figure 3'
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1.3.2 Processing Plant

The Processing Plant is shown on Figures 1 and 2. Primary site features include limestone stockpiles,
lime processing equipment, equipmenl mainienance shops, an office building, limestone fines and kiln
dust storage area, final product storage silos, a coal storage area, vehicle fueling areas, and rnaterial
storage areas.

Crushed limestone from the quarry is temporarily stored in stockpiles. The crushed limeslone is
conveyed to coal-fired rotary kilns where it is calcined to lime. The resulting product is cooled, crushed to
size, and temporarily stored in silos. The lime product is loaded into rail cars or trucks and transported to
customers. Coal used lo fire the kilns is transported to the plant via trucks and stored in enclosed storage
silos. A srnall quantity of coal is stored in a stockpile for emergency use.

Crushed limeslone from the quarry is also conveyed to and sized at the Carbonate Plant. This material is
loaded into trucks and transported to customers.

- t
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2.4 STORM WATER POLLUTION PREVENTION TEAM

As required by the General P ermit, the Cricket Mountain P lant has identified a Storm Water Pollution
Prevenlion Team ($WPPT). The team is responsible for developing, implementing, maintaining, and
revising the SWPPP. The position titles and assignmenls of the main team members are listed below,
Additional team members may be assigned on an as-needed basis.

Table 1: Storm water Pollution Prevention Team

POSITION SWPPP RESPONSIBILITIES

Plant Manaoer . Signatory for certifications
. Coordinale SWPPP development, implementation, and review
. Oversee site inspections and reports
e Oversee spill response

Plant SuperintendenVAssistant
Planl Manager

. Coordinate with the SWPPT and other personnelregarding spill
respons€ and preventive maintenance programs

. Secondary SWPPP reviewer

. Coordinate employee training

. Assist with BMP implementation

Planl Engineer r Perform site inspections and sampling (guarterly visual inspections,
quarterly visual monitoring of storm water quality, analytical
monitoring, annual site compliance evaluation)

r Primery SWPPP reviewer
r Prepare regulatory submiftals
. Perform employee training
o Pedorm recordkeeping

Maintenance Supervisor . Oversee preventive maintenance program and equipmenl repairs
. Oversee maintenance of BMPs
o Assist in conducting site inspections

Quarry Supervisor . Notify Plant Engineer of changes at the quarry that may affect storm
water drainage

r Assisl in conducting inspections at the Quarry

Production Supervisors r Notify Plant Engineerof changes at the Processing Plant that may
affect storm water dralnage

r Assist in conducting inspections at the Processing Plant

Corporate Environrnental Group Determine spill reporting requirements
Report spills to regulalory agencies

a

a

:

t ]
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3.0 STORM WATER DRAINAGE SYSTEMS AND RUNOFF MANAGEMENT

QuaRnv

Limestone is presently mined from two quarries, Flai lron Quarry and the Dolomite Quarry. Mining will
commence in the East Alsop Quarry during the summer of 2004. The topography of the guarries is
conslantly changing due to mining activities. Rain water that falls in or snowmelt in the quarries either
soaks into the ground or forms puddles on the quarry floor. The puddles either evaporate or soak into the
ground. The quarry floors are relatively flat and are gently sloped to prevent storm water from leaving the
quarry areas. In addition, berms are constructed along lhe outer edge of the quarry floors, which prevent
storm water from leaving the quarry areas.

The Crushing and Screening Area and limestone stockpiles are located in low-lying areas or are
protected by berms Any flat areas are sloped lowards lhe stockpiles or Crushing and Screening Area.
Storm water in these areas either irnmediately soaks into the ground or migrates by sheet flow to low
areas and forms puddles that either evaporale or soak into the ground. No storm water is discharged
from the Crushing and Screening Area.

The Maintenance Shop Area is located in a lowlying area that is surrounded by hillsides and the quarry
haul road. Any storm water lhat falls in this area either soaks into the ground or forms puddles where the
water either soaks into the ground or evaporates. No storm water is discharged from the Maintenance
Shop Area.

The quarry haul roads are protected on both sides by berms. Under certain rainfall conditions, storm
water will travel along the berms to designated catch basins that are located onsite, to the Maintenance
Shop Area, or Crushing and Screening Area. The water that collects in the catch basins or other areas
either soaks into the ground or evaporates. No slorm water is discharged off the property from lhe catch
basins or haul roads within the quarry areas or Crushing and Screening Area.

3.2 PRocesgxc Plmr

The Processing Plant area includes the coal stockpile, kiln dusVlimestone fines stockpiles, the crushed
limestone stockplles, and a ll p rocessing equipmenl. The Processing Plant area is relatively flal. The
area gently slopes down towards the main processing area (see Figure 1). $torm water that falls in the
Processing Plant either soaks into the ground or forms puddles in low areas that either evaporale or soak
into the ground. No storm water is discharged from the Processing Plant,

The coal stockpile is located in a low{$ng area where the surrounding area genlly slopes towards the
stockpile. In addition, a berrn has been constructed on the north and east sides of the coal stockpile
atea. Storm water in the coal stockpile area either soaks into the stockpile or ground or forms puddles
where the water either evaporates or soaks into the ground. Storm water is contained in the coal
stockpile area and is not discharged.

The limestone fines and lime kiln dust stockpile located west of the plant is either located below grade or
protected by a berm so that all storm water is contained on site. A second stockpile is located north of
the plant. The berm that supports the railroad tracks surrounds the pile on lhree sides. The land on the
fourth side gently slopes towards the pile. Storm water that contacts the stockpiles either soaks into the
piles or forms puddles at the base of the piles where the water either soaks into the ground or
evaporales.

4.0 INVENTORY OF EXPOSED MATERIALS

Significant materials that are handled, stored, processed, treated, or disposed of in a manner that has the
potential for exposure to storm water are listed in Table 2. This table summarizes information regarding
material type, storage method and location, the risk potential thal the materials pose to storm water
quality, the pollutant of concern, and material management practices and storm waler controls {Best
Management Practices or BMPs).
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5.0 RISK IDENTIFICATION AND SUMMARY OF POTENTIAL POLLUTANT SOURCES

This section describes activities or additional sources at the Cricket Mountain Plant that have the potential
to atfect storm water quatity. Table 3 identifies each activity or source that was evaluated and provides
an assessmenl of the risk the source or activity poses to storm water quality. For all of the potlutant
sources listed, slorm water either soaks into the ground or stockpiles or forms puddles that either soak
into the ground or evaporate. Any suspended solids in the storm waler remain in the area when lhe water
soaks in or evaporates. Storm water is not discharged from the areas surrounding the pollutant sources
fisted in Table 3.

Table 3: Potential Pollutant Sources

POLLUTANT SOURCE
POLLUTANT OF

CONCERN

RISK POTENTIAL
POSED TO STORil
WATER QUALIW BMP INFORMATIOI'I

uATERIAL TRAwSFER OPERAITOT S , QUARRy
Pelroleum products
(oils,lubricants, and
fuelsi

Hydrocarbons Extremely low Drip pans are located at the oil storage tanks lo collect
smallspills during oil transfer operations. Delivery trucks
6nd equapment park on a concrete pad when transfening
fuel to or from lhe diesel tanks. Personnel are in
atlendance dudng all transfcrs of petroleum products.

Limestone, crushed
limestone, limestone
fines

Suspended Solids Very low Crushed limestone and linpstone fines are temporarily
stored in stockpiles in the Crushing and Screening Area.
The Crushlng antl Screening Area is located in a low-
lying area. $unounding area gently slopes towards the
stockpiles or crushlnE and screening operations or are
protected by a berm.

MATERiAL TRAITTSFER OPERA frOwS - PROCESSTw c PLANT
Petroleurn products
(oils, lubricants. and
tuels)

Hydrocarbons Extremely low Delivery trucks and plant vehlcles park on a concrete pad
ufien transferring fuel to or fronr the fueltanks.
Personnel are in attendance during alllranslers of
pelroleum prcducts.

Crushed limeslone Suspended Solids Verylow Crushed limestone is transported hom the Quarry by
truck and offloaded Into a hopper and mnveyor s)'stem
lhat deposits th€ limostone in one of several stocl$iles.
The surrounding area slopes gently torrrards the
stockpiles or towards the Processing Plant.

Lime $uspended Solids
and pH

Very low A retractable spout is used when loading railcars and
lrucks to mlnimize splllage.

Limeslone tines and Kiln
Dust

Suspended Solids
and pH

Lo,vt Fines are transported by hont end loader and dust is
loaded into trucks to minimize spilhge.

Coal Suspended Solids Low Coat is unloaded into an underground hopper and
conveyed up to the slorage silos or lransported to the
stock pile by a tront-end loader. The surrounding area
sbpes down towards lhe unloading area ard ttre coal
stockpile.

OUTDOOR STORAGE NOT INCLUDED IN TAELE 2
Obsolete and unused
equipment

Hydrocarbons &
Suspended Solids

Exlremely lol Storage area is flal and sunounded by a small earthen
berm,

OUTDAOR PROCESS IN G ACT'VITES - QUARRY
Mining limeslone Suspended Solids Very lonrv Ouarry floors are relatively fiat and gently sloped to

prevent storm water from leaving the quarry area. Berms
are constructed along the outside of the quarry floor.

Limestone crushing and
screening operations

Suspended Sdids Very low Crushing and Screening Area is located in a lowJying
area. Flal areas stope towards the crushing and
screening operations or are protected by a berm,

OUTD O OR PROCESS''V G ACTIVITES - PROCESS''VG PLANT
All processing activities, sr.rch as oushing and sizing lirne, the calcination of lime, and the Carbonate Plant, all occur within UuitOings or
enclosed equignent

Graymonl Western US Inc. - Cricket Mountain Plant
Storm Water Pollution Prevention Plan

Page 7
August 31, 2004



Tabfe 3: Potential Pollutant Sources (continued)

POLLUTANT SOURCE
POLLUTANT OF

CONGERN

RISK POTENTIAL
POSED TO STORfT,I
WATER QUALIW BMP INFORMANON

DUSTGEVERAT''VG ACrrvtrEs
Blasting stone
Removing the limestone
Crushing and screening

pr9c99$es
Transfer of dry malerials i
Driving on ungaved roads I

Suspended solids Low Any storm water that contacts dust in the Ouarry or
Processing Plant remains onsite and is not discharged
as described in previously,

WASTE D'SPOSAL PRACT'CES. QUARRY
Trash Hydrocarbons and

Wind-blornrr Debris
Exlremely |ow Trash is collected in drums and transporled to the

Processing Plant where it is transfened into a
dumpster. Used oils and lubricanls are collected in
receptacles or aboveground storage tanks. These
malerials are periodically picked up lor rec,vclino.

WASTE D'SPOSAL PRACr'CES - PROCESS'A'G PLA,\'I
Trash Hydrocabons and

Wind-blown Debris
Extremely low Trash is placed into a dumpster for proper disposal.

Used oils and lubricanls are collected In receptiacbs.
These materials are periodicaily picked up for
recyc,ling.

6.0 EPCRA SECTION 313 WATER PRIORITY CHEMICALS

The Processing Plqn] is subject to the EPCRA Section 313 reporting requirernents. The chemicals that
have been reported in previous years include dioxin and dioxin-like-compounds, lead, manganese, and
mercury compounds. Of these four chemicals, only lead is listed as a Section 313 Wlter piiority
Chemical in Appendix lll of the General Permit. However, the lead is present onsite as lead sulfide in the
limeslone and is in a solid form, Therefore, a certification is provided in lieu of meeting the requirements
in Parl lll.E.2. of the General Permit. The cerlification is provided in Section 16.0.

7.0 SPILLS AND LEAKS

No significant spills or leaks have occurred in the Quarry or Processing Plant in the three years prior to
the dale of submission of the Nolice of tntent !fO/'). Spills and/or"leaks that have occurred since
issuance of  theGeneral  Permithavebeen, andfuturespi t lsand/or leakswi l l  be,recorded on a Spi l l
RgRoA Form (blank form contained in Appendix A) in accordance with the guidelines contained in Section
]0'3' Completed forms will be maintained in Appendix B and will be updated as necessary during the
term of this permit.

8.0 SAMPLING DATA

As of the date of lhe completion of this SWPPP, no slorm water runoff has been discharged from the
Cricket Mountain Plant. All storm water remains onsite and either soaks into the ground or evaporates
due to the dry climate of the region. Consequently, storm water discharge samples have not been
collected or analyzed,

Grayrnont Westem US Inc. - Cricket Mountain plant
Slarm Water Pollution Prevention Ptan
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9.0 BEST MANAGEMENT PRACTICES

After reviewing the potential storm water pollutants at the Cricket Mountain Plant and considering issues
such as effectiveness, level of potential risk, and maintenance, a list of BMPs was generaled, evlluated,
and implemented to reduce the risk of storm water contamination. Sections d and 5 describe the
structural BMPs that have been implemented. Table 4 lists additional BMPs irnplemented at the Cricket
Mountain Planl thal minimize the potential of storm water contamination.

Table 4: BMP ldentification

BMPs BRIEF DESCRIPTION OF ACTIVITIES
Good Housekeeping Personnel are instructed to dispose of their garbage in trash cans or dumpsters and to pickup

any wind-blown trash or debris and place it in the appropriate container.
Empty storage containers are promplly and properly disposed of.
Personnelcontinuously inspect the facility for any spills or leaks as part of their routine duties.
All spills or leaks are promptly cleaned up and reported, if required, in accordance with
Section 10.
All materials are stored in a manner that minimizes the potentialfor contacl with storm water
(e.9., on pallets, in sheds or shops).
An active inventory of raw materials used and stored at the Quarry and Processing Plant that
have the potential to be exposed to storm water is maintained (se'e Table 2).
All oil, chemical, and hazardous waste containers are labeled lo indicate the contents of the
container.

Obsolete and unused equipment that is currently stockpiled at the facitity is inspected for
leaks or spills on a regular basis as part of the euarterly Visual Inspecti6n.
Obsolete and unused equipment that is generated in the future will be drained of fluids, if
possible.

Obsolete equipment is disposed of when possible.

Preventive
Maintenance

Cricket Mountain Plant's prevenlive maintenance program includes periodic inspections and
testing of equipment.
Structural BMPs are inspected as part of the Quarterly Visual Inspection and repaired as
needed.

a

a

Sedimenl and
Erosion Control

Sloped, urdisturbed portions of the Quarry are generally covered with naturalvegelation.
The Quarry ilself is solid rock, which is not considered susceptible to erosion.
Topography of the quarry floors, sloping of the areas surounding the slockpiles and crushing
area, and the construction of berms along lhe roadways minimizes erosion.
Storm water thel migrates along the roadways is directed into designated catch basins and
does not leave the quarry area. sediment remains in the catch basins.
Gravel is used in some areas in the Processing Plant as roadbase to minimize erosion.
The Processing Plant area is relatively flat and overland stsrm water flow in this area typically
does not oc-cur.

lnspections o Inspections of BMPs are performed as required by the General Permit and this SWPPP,
Miscellaneous . Personnel exercise care to minimize dust generation when handling coal, kiln dust, and

lirnestone fines.
. Materials are wetted when possibte for dust-generating pocesses.
. Particulate control equipment is maintained.

Graymont Western US Inc. - Cricket Mountain plant
Sform Wafer Pollution Prevantion ptan Page g
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1O.O SPILL PREVENTION AND RESPONSE

10.1 Spn-r- PnEveNnoH

spill prevention measures are described in sections 4 and b.

1O.2 SpII.I- REspoNse AND CLEAN UP

Minor spills that are confined to small areas will be cleaned up as part of the Cricket Mountain plant's
ordinary operaling practices. ln cases where a larger spill has occurred, but is confined to the Cricket
Mountain Plant property, cleanup witl proceed as described below. The procedures will be modified as
needed when unforeseen circumstances arise.

10.2.1 Init ial Spil l Response Actions

The first person on the scene must notify their supervisor of the spill.

Evaluate the health hazards in the area before proceeding.

lf any health risk is associated with the spilled material, evacuate the area immediately and
es tab l i sha  secur i ty  zone aroundthesp i l l , i f  needed,andcont ro l  access in to thesecur i ty  zone.
Personnel not directly involved with the spill need to stay away from the spill area.

Stop the release if it is safe to do so:
- lmplement safety-related measures as needed;
- Mobilize fire control equipment, if needed;
- Don appropriate personal protective equipment; and,
- Remove all ignition sources before entering the splll area.

:> Contain the spill by isolating and immobilizing the spill. Construct containment ditches and berms
or place absorbent materiaf in front of flowing materiat.

:+ Estimate the volume of material that was spilled.

+ The Plant Manager must detennine if the regulatory agencies need to be notified. lf a reportable
quantity of a substance has been spilled (see Table C-1 in Appendix C for reportable quantities),
the Plant Manager will notify the Corporate Environmenlal Group and s/he wili make the required
notifications-

10.2.2 Spill eleanup Procedures

:+ Clean up the spilled material that has spread over a non-porous surface with absorbent material
such as oil-dry or absorbent socks or booms. Collect cleanup materials (e.g., oil-dry, absorbent
socks or booms) and place them in leak-proof containers.

=) For spills on gravel or soil, absorb as much of the liquid as possible with absorbent materiat and
excavate the contaminated gravel or soil down to visibfy clean material. Place lhe excavaled
material in piles for temporary storage.

10.2.3 Disposal Procedures

A spill is not considered cleaned up until all waste produced during lhe cleanup activities are properly
disposed of. The Plant Engineer is responsible for disposing of contaminated cleanup materials in
accordance with federal, state, and local regulations. The Corporate Environmental Group can provide
assistance in determining how to dispose of cleanup materials since the method of disposal may vary
depending on the substance that was spilled.

-'1

--'!

i
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10.2.4 Follow-up Response Actions

= Complete the Spilt Report Form for all reportable spills.

=) Conduct an investigation as needed to:

Determine the cause of the spifl;
Review the response aclions that were taken to identify any improvements for response to
future incidents; and,

Determine if any measures need to be implemented to prevent another spill.
=* Review this SWPPP to identify measures to prevent the reoccurrence of the release and to respond

to such releases and modify the plan as needed within 14 calendar days of knowledge oi tne
release.

:s Replace all spill cleanup eguipment lhat was used during the cleanup of the spill.

10.3 Sprt-r-REpoRtrr.rcRsoutRsuENTs

This seclion outlines the spill reporting requirements for chemical" hazardous substance, and petroleum
product spills. A call list wlth contact names and telephone numbers is location in Table 5. Table 6 at the
end of Section 10.3 summarizes the spill reporting information outlined in Sections 10.3.1 through 10.3.4.

10.3.1 Internal Reporting Requirements

When a person discovers one of the following spills, that person must reporl the spill to their Supervisor:
o A chemical, hazardous waste, or petroleum product spill of any size that poses a threat to human

health or the environment;
r A chemical or hazardous waste spill greater than or equal to 1 pound outside secondary

conlainmenl or a building;
. An oil spill grealer than 2 gallons outside secondary containment or a building;
' An oil spill less than 2 gallons outside a secondary containment or a building that is not

immediately cleaned up;
r An oil spill equal to or greater than 25 gallons inside secondary containment.

The Supervisor must then notify the Plant Manager. lf the Supervisor cannol be located, the person who
discovered the spill must then notify the plant Manager direcfly.

The Plant Manager must determine if the spill is a reportable spill or contact the Corporate Environmental
Group for assistance. lf the spill is reportable. then the Plant Manager must notify the Corporate
Environmental Group of the spill. A Spill Report Form must be completed for atl reportabl-e spills. A blank
form is location in Appendix A. Completed forms willbe maintained in Appendix B.

10.3.2 Federal Reporting Requlrements

The Plant Manager or his/her designated representative will determine if a spill must be reporled to a
federal agency. lf the spill is determined to be reportable, the Plant Manager must notify the Corporate
Environmental Group and they will complete the required notificalions. FCderal reporting requirements
are outlined below.

National Response Center (NRCI

lmmediately report to the NRC any spilf of a Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) hazardous substance lhat has been spilled in a quantity that equals or
exceeds its reportable quantity and has occurred or migrated beyond lhe confines of an enclosed
slructure {r.e., outside a building or containmenl area). Table C-'l in Appendix C contains a list of
reportable quantities for the materials used at the Cricket Mountain Plant.

GraymontWestem US Inc. - Crbkel Mountain Plant
Slorm Water Pollulion Prevenlion Plan
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United States Fish and Witdtife Service {USFWS)

lmmediately notify the Spill Response Coordinator at the USFWS Utah fietd office if a chemical or oil spill
impacts, or has the potential to impact, endangered species or waterfowl.

10.3.3 State Reporting Requirements

The Plant Manager or his/her designated representative will determine if a spill must be reported to a
state agency' lf the spill is determined to be reportabte, the Plant Manager rnust notify the Corporate
Environmental Group and they will complete the required notifications. State reporting requirements are
outlined below.

Utah Deparlment of Environmental euatity (UDEel

lmmediately notify the UDEQ of used oil spills that are greater than 25 galtons or are a potential threat to
human health or the environment. Submit a written report to the Execulive Secretary oi UOEO within 15
days after a release of used oit that was reported verbally to uDEe,

lmmediately notify the DWQ for oil spills that are a potential threat to human health or the environment.
The verbal notification must include the substance that was spilled, the actions taken, the cleanup
procedures that were or will be implemented, and the facility's plan for disposal of any contaminated
cleanup matsials.

lmmediately report  anyoi l  spi l t  or  spi l l  of  a CERCLA hazardous substance that has been spi l led in a
quantity that equals or exceeds its reportable quantity and the release occuned or migrated beyond the
confines of an enclosed structure (re., outside a building or containment area) to the OWO. Table C-1 in
Appendix C contains a list of reporlable quantities for the materials used at the Cricket Mountain plant,
Submit a written report to the Executive Secretary of the DWQ within 14 calendar days of knowledge of
the release' The report musl contain 1) a description of the release (including type and estimate ol tne
amount of rnaterial released), 2) the date that such release occurreO, S1 the circumstances leading to the
release, and 4) any modifications that were, or will be, made lo this plan.

Utah Division of Solid and Hazard_ous Waste (DSHW)

lmmediatelyreport(verbal  not i f icat ion)a spi l l  of  non-acutehazardous wasteormater ia l ,  which,  when
spilled, becomes a hazardous waste, thal equals or exceeds 220 pounds or any spilted amount that
poses a threat lo human health or the environment to the DSHW.

lmmediately report a spill of acute hazardous waste that equals or exceeds 2.2 pounds or any sp16d
amounl that poses a threat to human health or the environrnent to the DSHW.

Submit a written reporttothe Executive $ecretary of the DSHW within 15 days aftera spil l lhat was
reported verbally to the DSHW.

State Erqeroencv Resoonse Commisslon (SERC)

lmmediately notify the SERC if a CERCLA hazardous substance or Emergency Planning and Gommunity
r ight- to-Know Act(EPCRA)extremelyhazardoussubstance(EHS}nas been spi l led ina quant i tythai
equals or exceeds its reportable quantity and the release occuned or migrated beyond the legal boundary
of lhe facility. Provide written follow-up notices to the SERC as soon as practicible after a release that
was reported verbally and as more information becomes available.

Graymont Weslern US Inc. - Cricket Mountain Planl
Slorm Water Pollution Prevention Plan
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Utah Divlslon of Environmental Response and Remediation {UDERRI
lmmedialely make a verbaf notification to UDERR of any oil spills that are not contained within a
secondary containment area or a building.

For spills that occur within secondary containmenl areas, UDERR recommends that they be notified as a
courtesy. Since the notification is made as a courtesy, lhe notification can be made within 24 hours of
discovery.

10.3.4 Local Reporting Requirements

lf a CERCLA hazardous substance or EPCRA EHS has been spilled in a quantity that equals or exceeds
its reportable q uantity a nd the retease occuned or m igraied beyond the legal boundary of the facility,
immediately notify the LEPC or the relevanl local emergency response pelsonnel of itt communities
affected by the release. Provide written follow-up notices to the LEPCs or local emergency response
personnel as soon as practicable after the release and as more information becomes availabb.

--'!

;;

o'

Table 5: Spill Gontact Information

CONTACT NAMES CONTACT INFORMATION
Facilitv Contacts:

r Planl Manager

r PtantSuperintendenUAssistantplanlManager

. Plant Engineer

o Facility No.: (435) 864-3823
I See the Plant Telephone Directory for

extension numbers and ceflphone numbers.

Goroorale Environmental Group:

. Vice President of EnvironmentalAffairs

. Senior Environmental Engineer

. EnvironmentalEngineer

. Corporate No.: (8011262-3942

. See the Corporate Telephone Direclory for
exlension numbers and cellphone numbers.

Federal Aqencv Contact Numbers:

t Nalional Response Center (NRC)

. U.S. Fish and Wildtife Service (USFWS) - Spiil Response
Coordinator

(800) 424-8802

(801) e75-3330

a

a

State Aqency Contact Numbers;

r Utah Division of Water Quatity {UDWO)

. Utah Division of Emergency Response and Remediation
(UDERR)

r Utah Division of Solid and Hazardous Waste (UDSHW)

r State Ernergency Response Commission

. (801) 536-6146
(801) 5364123 - after hours

. (801) 536-4123

. (801) 538-6170
(801) 536-4123 - after hours

o (801) 536-4123
Local Aqencv Contact Numbers:

I LocalFire Department

o Millard County LEPC {Millard County Sherffi's Office}

.  9 1 1

o (435) 743-b302

Graymont Western U$ lrrc. - Cricket Mountain plant
Storm Water Pollulion Prevention Plan
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11.0 NON.STORM WATER DISCHARGES

The Cricket Mountain Plant (Processing Plant and Quarry) was evaluated for the presence of non-storm
water discharges on April 8, 2004. Sources of non-storm water at the Cricket Mountain Plant include:

r Water used in the wet scrubber
. Dust control at lhe Quarry and processing plant

r Vehicle wash waler

Water used during limestone processing operations is conveyed to a concrete-lined settling pond and is
subsequently reused in plant operalions. The setting pond is located below grade and water is contained
in the pond or transfer piping. Quarry and plant vehicles are washed in an area next to the Maintenance
Shop in the Processing Plant. The wash water collects in this area and does not exit the sile. Water
sprays are used to control fugitive dust at conveyor transfer points in lhe Quarry and Processing Plant.
The water sprayed out soaks into the material that is being conveyed. Over spray may be transporteC Uy
the wind; however, this is fresh water and the quantity of over spray is low enough that it soaks into lhe
ground or evaporates.

The Quarry and the Processing Plant were observed on April 8, 2OA4 for evidence of non-slorm water
discharges since storm water discharges from the Quarry and Processing Plant were nol present.
Evidence of flowing waler past the facitity boundary would indicate that non-slorm water discharges were
inadvertently occurring. The evaluation consisted of observing facility boundaries, non-storm water
sources, and their surrounding areas to determine if water was being discharged from the facility or areas
surrounding the non-storm water sources. The result of the evatuation was that the areas surrounding
the non-storm water sources were dry, no discharges from the facility were observed, and no evidence of
prior discharges was found. Therefore, non-storm water is not being discharged from the Cricket
Mountain Plant.

The cedification in Section 16 certifies that the evaluation was performed and the results are as indicated.

I
. l

Graymont Western US lnc. - Cricket Mountiain Ptanl
Storm Water Pollution Prcvention Plan
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12.0 TNSPECTTONS

lnspections, monitoring, and reporting required by this SWPPP and the General Permit are described in
the following sections.

12.1 QunnreRly Vrsunl lxspeclroHs

The Plant Engineer will conduct quarterly visual inspections of the Cricket Mountain Plant (euarry and
Processing Planl), The inspections will be performed in accordance with Appendix ll.J.3.1.igxa).- fne
inspections will be documented on the form contained in Appendix A, Completed inspection forms.will be
maintained in Appendix D.

lf corrective or preventive action is warranted, the Plant Engineer will notify the Plant Manager. The plant
Engineer will write a work order as needed and repairs will be scheduled accordingly. Copective or
preventive actions taken will be documented on the inspection form. lf modifications to-tnis SWPpp are
required as a result of the inspection, the Plant Engineer will complete the required changes and
docurneni them on lhe SWPPP Revision Log in Appendix H.

One inspection must take place during each calendar quarter. The inspections are to be performed
during daylight hours when rainfalt or snowmelt produces runoff. lf the rainfall or snowmelt is insufficient
to produce runoff, indicate that on the inspection form and complete lhe inspection while rain is falling or
snow is melting. lf no rainfall or snowmelt occurs, perforrn the inspection during dry weather.

12.2 CoupneneNsrvE sne compLtANcE EVArUnnolr

The Plant Engineer will conduct a Comprehensive Site Compliance Evaluation at least once per year as
required by the General Permit, Appendix 11.J.3.1.(4). The annuaf inspection will include:

r Visual inspection of areas which rnay contribute to storm water contamination;
. Evaluation of measures lo reduce pollutant loadings to determine whether they are adequate and

properly implemented;
r Visual inspection of equipment needed to implemenl plan (i.e., spill response equipment); and,
. Visual inspection to ensure that structural storm water managemenl and erosion control

measures are operating correctly.

The Annual Comprehensive Site Compliance Evaluation Checklist and Report (Appendix A) will be used
for the evaluation. Based on the results of the evaluation, discrepancies in the SWppp will be evaluated
and revised as appropriate within 2 weeks of the evaluation. Changes to the SWPPP will be documented
on the SWPPP Revision Log in Appendix H. Any changes to the plan must be implemented in a timely
manner, but in no case more than 12 weeks after the evaluation. The Annual Comprehensive Site
Compliance Evaluation will be performed in place of one of the Quarterly Visual Inspections in
accordance with Appendix 11.J.3.1 .(4X4).

lf no incidents of noncompliance were identified, then the report must contain a certification that the
facility is in compliance with this SWPPP and the General Permit. Each report must be signed and
certified by an officer or an authorized representative of the cornpany. Completed reportl will be
maintained in Appendix E for at least three years from the date of the evaluation.

GrayrnontWeslem US Inc. - Cricket Mountain Plant
Storm Water Pollution Prcvention Plan
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,12.3 STONU I,YITCN MOT|TONIHG REOUTREMENTS

12.3.1 Analytical Monitoring Requlrements

During each guarter of the second and fourth years of the permit (years 2OA4 and 2006), if a storm water
discharge from the Quarry or Processing Plant occurs, a sample witt Oe collected from the discharge and
analyzed for total suspended solids in accordance with Appendix ll,J.S.1. of the General permit. A Storm
Water Discharge Monitoring Report (SWDMR) must be compleled for each quarter. lf no discharge
occurs during a guarter, a $WDMR still must be compteted; however, th€ 'No Discharge' box must be
checked. A blank copy of the swDMR is located in Appendix A.

Analytical monitoring results must be submitted to the UDWQ by March 31$ of theyear foltowing the
monitoring (years 2005 and 2007) in accordance with Part V.6.2. and Appendix il.J.b.2. of the General
Permit. Copies of the compleled SWDMRs will be maintained in Appendix F.

12.3.2 Coal Pile Runoff Monitoring Requiremenls

Storm water that contacts the coal pile typically soaks into the pile and does not runoff. ln addition, the
coal pile is located in a low-lying area and any storm water that falls on the area either soaks into the
ground or forms puddles. No slorm water is discharged from the coal pile storage area. However, if a
discharge that contains runoff from the coal pile is obsbrved, the monitoring requirlments of part V.6.3. of
the General Perrnit will be followed. These requirements include annual sampting and analysis.

12.3-3 Quarterly visual Examination of storm water euality

A visual examination of storrn water quality will be conducted quarterly in accordance with Appendix
ll.J-5.3- of the General Permit. Storm water samples will be collecied from a discharge that results from a
storm event that is greater than 0.1 inches in magnitude and that occurs at least 72 hours from the
previously-measurable (greater than 0.1 inch) rainfall evenl. The f orm in Appendix A will be used to
document the examination. When rainfall or snownelt is insufficient to produce'a discharge, a form must
still be completed and the reason why a sample was not collected must be indicated. The SWDMR will
be used to record the examination in years ?004 and 2006 when analytical monitoring is required.
Completed forms will be rnaintained in Appendix G.

13.0 EMPLOYEE TRAINING

The Planl Engineer will conduct annual training sessions for employees who are responsible for
implementing activities identified in this plan or are involved with storm water management at all levels of
responsibilily. Training will consist of the components in this plan and the trainee's-responsibilities under
lhis plan. Training topics may include, but are not lirnited to, equipment operation, spill prevenlion and
response, good housekeeping techniques, proper malerial handling procedures, inspections,
recordkeeping, and reporting procedures.

14.0 RECORDKEEPING

All moniloring information, copies of all reports and inspections required by the SWPPP and General
Permit, and records of all data used to complete the application must be retained for a period of at least 3
years from the date of the sample, evaluation or inspection, report, or application. Monitoring records
must contain the information listed in Part V].16. of the General permit.

This SWPPP must be retained at least 3 years after the last modification or amendmenl was made to the
plan and al least 1 year after coverage under the General Permit terminates. A copy of the plan must be
maintained at the Cricket Mountain Plant.

Graymont Western US Inc. - Cricket Mountain Plant
Storm Water Pollulion Prevenlion Plan

Page 17
August 31, 2004
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15.0 SWPPP REVISION

This plan must be amended whenever a change in the design, construction, operation, or maintenance
occurs that has a significant effect on the potential for the discnarge of polfutanis into ,ior* water or theplan has not achieved the general objective of controlling pollutanti in storm water. plan revisions wilf be
documented on the log contained in Appendix H,

16.0 SWPPPCERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure thal qualified personnel property gathered
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the
lYstem' or those persons directly responsibte for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, aid complete. I am aware there are significantpenalties for submitting false information, including the possibility of fine and imprisonment for inowing
violalions.

Signature:

riue: ?u*+r tVi*arn

Date: lzr,/zZ/at(

Graymont Westem US Inc. - Cricket Mountain plant
Page 18
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Appendix A

Blank Forms:
o Sp// Report Form
. Quarterly Visual lnspection Form
. Annual Comprehensive Srfe Compliance Evaluation Checklist
I Storm Water Dr'sclrarge Manitaring Reporl
I Quarterly Visual Examination of Storm Water euality Form



GRAYMONT
WESTERN
us lNc.

SPILL REPORTING FORM

FACILITY NAME:

SPILL DISCOVEffED BY: TITLE:

TlTLE:PERSON REPORTING SPILL:

SPILL NEPONNNC NFORMATION

WHO WAS NOTIFIED OF THE SPILL? fJ 5,P"'visor f] n"nt Manager fJ corpor.te €nvironmental Group

flotnn'
SPILL INFORMATION

OATE OF SPILL:-

DATE SPILL WAS DISCOVER€D:

MATEfi IAL SPILLED:

TIME: DURATION OF INCIDENT:

TIMT:

{hours)

ESTIMATED QUANTITY SPILLEO:

CONCENTRATION OF MAT€RIAL {if known}:

(gallonsl

wAs A REPOHTABLE OUANTITY SP|LLED? fJ VeS [ ruO I r.rn - spilled material does not have a reportable quantitv

AMOUNT RECOVERED: (gallonsl AMOUNT UNRECOVERED: (gallons!

ESTIMATED QUANTITY IHAT WAS HELEASED OR MIGRATED OFFSITE: (gallons)

EST |MATEDQUANT|TYTHATHAs ,oRHAsTHEPoTENT|AL ,ToENTERWATERsoFTHESTATEoRU,S . : - ( ga l | ons }

NAME OF WATER BODY:

sPtLL WAS RELEAS€D INTO OR ON TO lland, water. air, secondary containment, eto.lr

EXACT LOCATTON OF THE SPILL {include type ol terrain, neErest wslerE or drains, etc.}:

IF OUTSIDE OF SECONDARY CONTAINMENT, WHICH OIRECTION DID THE SPILL TRAVEL?

WEATHER CONDITIONS:

SOURCE OF THE SPILL:

CAUSE OF THE SPILL {include equipment or activities involved in the spil l)r

ACTIONS TAKEN TO CONTAIN THE SPILLT

Page 'l of 2
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SPILL REPORTING FONM PONTINUED)

,IATA4D/\AMAGE ,NFORMATTON lcheck with the Corporate Environmental Grcup prior to completing this section)

IDENTIFY HAZARDS TO HUMAN HEALTH OR ENVIRONMENT POSED 8Y SPILLED MATEBIAL:

PRECAUTIONS THAT HAVE BEEN OR ARE BEING TAKEN:

Ltsr pERsoNAL lNJURtEs. ENVTBoNMENTAL DAMAGE, oR pRopERTY DAMAGE CAUSED BY THE sPILL {environmental damage

includes impacts to wildlife. wetlands, or other environmental resourcesl:

EVAcUATtoN NEEDED? f]  veS D no lF YEs, DE5cRIBE AcTloNs TAKEN:

SPILL CLEANIIP A D/SPOSAL,NFORNI,AfiION

OUTSIDE CONTRACTOR USED FQR SPILL CLEAN UP? fives ilruo YES, l[/HO?

CLEAN UP ACT]ONS TAKEN OR TO BE TAKTN:

EFFECTIVENESS OF CLEANUP ACTIVI

METHOD{SI OF DISPOSAL OF SPILL CLEANUP MATERIAL(SI:

SPILL FOLLOW.UP

coRRECTtVE ACTTON(S) TAKEN On TO BE TMPLEMENTED TO PREVENT FUTURE OCCURRENCES:

wAs THE SPCC PLAN REVTEWED AFTEB THIS SPILL lapplies ro oil spills onlyl? [ vrs I r'lo [ ruln

D0ES THE sPcc PL'AN REoulRE MoDlFlcATloN {applies to oil spills onlvl? fl ves I xo il r'rla

IF YES, DATE MODIFICATIONS WERE COMPLETED:

WAs THE swppp REVIEryED AFTER THIS sPtLL? [ vfS f] nrO I r.rla

Does rHE swppp REourRE MoDtFlcATtoN? fJ vrs I r'ro fl r'rla

lF YES. DATE MODIFICATIONS WERE COMPLETED:

SIGNATURE: DATE:

Page 2 ol 2



GRAYMONT
WESTEBN
us rNc.

0UARTEBLY V|SUAL. ITSPECT|ON FOBM

FACIL ITY NAME:

INSPECTOR'S NAM

INSPECTION DATE:

E :

ry
INSPECTION TIME

tNSPECION P€RFORMED DUFTNG: fl OnV WEATHER I wer wEATHER n nuruorr EVENr
tF INSPECTION IS PERFORMED WHEN RUNOFF IS NOT OCCURRING. INDICATE REASON:

I rNsupncrgNT RATNFALL oR sNowMELT To pRoDUcE RUNoFF. fJ orxe n,

TNSTRUCTIONS:

1. Perlorrn a walk-through of the Processing Plant and Ouarry. Check of f all items that ate inspected. ltems listed below spply to
both the Processing Plant and Ouerry.

2. Record any maintenance that is needed, corrective actions taken, and dste when maintenance was per{ormed. lf addilional
space is needed. use the Maintenance Required/Corrective Actions section on Page 2.

3. Complete lhe SWPPP Revisions section.

HOUSEKEEPING MAIN TENANCE NE AWAEO/CORRECTTVE ACTIONS TAKEN

I Propet disposal ol l itter and windblown trash.

I eroper storage or disposal of empty drums and containers.

il ConOition of trash dumpsters.

EAWPMENT AND MATEilAL STORAGE MAINTENANCE NEOU'NED/CONNECTIVE ACTIONS TAKEN

fJ Concrete dikes and pads (good condition, no accurnulations of oil
or  tusl .  €tc. | .

fJ oil or fueldispensing ststions {good condition, no epillage or
accumulations of oil or fuel, etc.l.

I ne* drums and containers {stored proparly, in good condition,
labeled, l ids in place, etc,).

I Dtu-t and containers in usg (stored properly, in good condition,
labeled, l ids in place. etc,l.

I Ousotete and unused equipment (]ocatad in proper stotage araas,
no signs of leakage, etc.).

fl Stotugu tanks and raw material containers (in good condition, no
signs of leaks, no severe rust or damage, etc.l.

EMPs (Structural and Non-structural) MATNTENANCE NEAT'NED/CORNECTIVE ACTION 8 IA'(EN

I Btttt (structures sre intacl, no erosion or washouts, material
stored does not extend beyond berm, operating correctly, etc,l:
- Ouarry haul roads
- Outer edge of quarry floors
- North & east sides of coal stockpile
- North side of West Kiln Dust and Limestone Fines stockpile
- Eerm around obsolete & unused equipment storags atea

fJ stopu of ground in ths area surrounding the:
- Crushing and Screening Area
- Maintenance Shop Area in Quarry
- Maintenance Shop Araa in Processing Plant

I Catctr basins along quarry roads {in good condition, entrance to

basin is lrce ol obstructions, no debris in basins, etc.l.

[ ruortn Kiln dust and Limectone Fines stockpile {stockpiled mat€fial
located below gradel.

Page 1 ol 2



AUARTERLY VISUAL INSPECTION FORM (continued)

GENENAL MAINTENANCE NEOUIREDlCOBNECTIVE ACTIONS TAKEN

I UnpaveO roads and surfaces lin good condiiion, no erosion or
ruts l .

fl On, evidence ol storm water discharge.

fl Ou"rry and Processing Plant boundaries {shoutd be dry during dry
weather inspections!.

f] ldentitication of new problerfi areas or potential pollutant sourc€s.

fJ Spilr response equiprnent available.

SWPPP REVISIONS

lf deficiencies were noted above, are additional measures required to reduce pollutant loadings? [ VeS D NO

lf deficiencies were noted above, are modifications to the SWPPP required? f, VfS [ ruO

lf yes, record the revisions on the log contained in Appendix H in the SWPPP.

ASSESSMENT

Provide an assossment of the integrity of storm water discharge diversions, sediment control and collection systems,

and containmsnt structures:

MAINTENANCE &EQUIRED/CORRECTION ACTIONS TAKEN hdditional explanation)

Provide additional information on Maintenance Flequired/Corrective Actions Taken, if necessary.

Page 2 of 2



GRAYMONT
WESTERN
us rNc.

ANNUAL qOMPREHENSIVE SITE COMPLIANCE EVALUATION
CHECKLIST AND REPORT

INSPECTOR'S NAM E:

INSPECTION DATE:

FACILITY NAME:

.SCOPE, OF THE EVALUATION:
e Visual ly inspect the areas that may contr ibute to storm wat6r contamination.
o Evaluate measures to reduce pollutant loadings to deterrnine whether they are adequate and properly implemented.
. Visually inspect equipment needed to implement SWPPP.
. Observe structural storm water management measures, sediment and erosion control measures, and other structural

pollution prevention measures lo ensure proper operation.
. Confirm accuracy of the description of potential pollutarrt sources contained in the SWPPP.
. Determine elfectiveness of the SWPPP.
r Assess compliance with the terms and conditions o{ the permit.

1. Perform a walk.through of the Processing Plant and Ouarry. Inspect the following EMPs lensure BMPs are in good
conditionl and areas {inspect loading/unloading areas, housekeeping, container management, for signs o{ leaks or
spi l ls, etc. l .  Place one of the fof lowing marks on each l ine:

{ = Satisfactory X = Corrective action or maintenance required
lf corrective action or maintenance is required, record the actions takcn or maintenance performed below.

OUARRY

Quarry floors (berms, slope of floorl

Ouarry haul roads {berms, no grosion or ruls, etc.,

Catch bssins along haul roads

Crushing & Screening Area, including srockpiles

Maintenance Area & container storage areas

Oil and fuel tanks & containment dikes

Fuel dispensing station

Obsolete & unused equipment storage ar€as

Trash dumpsters & receptacles

Spill respones eouioment

PffocEssrNc. PU,NT
Oil and fueltenks & containment dikas

Fuel dispensing station

Maintenarrce Shop & container storage areas

Coal stockpile (berms, slope of surrounding area|

Kiln Dust & Limestone Fines stockpiles

Road surfaces (no erosion or ruts)

Faw malerial & product storage & unloading/loading areas

Obsolete & unused equipment storage ar€as

Trash dumpstsrs & receptacles

Spill respon$e eouioment

I tnspe"t lor erosion on the roads or in the Processinrg Plant
during lhe walk-through,

lf problems were observed, explain:

fl tnspect for new storm water contarninants or pollutant
sources during the walk-through.

lf new contaminants or pollutanl source$ were identil ied, explain:

fl D.t.rtine if any additional measures ar€ r€guared to reduce
pollutant loadings during the walk-through.

lf additional mEasures are required, explain:

Record corrective actions taken and any maintenance that was performed to assure adherence ro the SWPPP:

Page 1 ol 2



ANNUAL COMPfiEHENSIVE EVALUATION CHECKLIST AND REPORT {continued)

2. Review the SWPPP and the Storm Water Permit, lf revisions are required, record the revisions on the log in
Appendix H of the SWPPP.

Have the BMPs in the SWPPP been ef lective ar minimizing storm

waler runoff and contamination? f] vEs I no

l f  no ,  exp la in l

Heve the structural and non-structural BMPs in the SWPPP been

corectly implemented and maintained? [ VeS [ ruO

lf no, explain:

Were deficiencies in the SWPPP idenrified? ! veS il t lO
l f  yes,  expla in:

Any componenls ol the SWPPP no longer apply or are incorrect?

Ives [ ruo

l l  yes, explain:

Are the descriptions in the material inventory {Table 2l and ol the

potentiatpollutant sourcs$ {Table 3) correcr? E VeS f} ruO

lf no, explain:

3. Record any additional rnajor observations relating to the imptementation of the SWPPP that were made during the

Annual Evaluation:

4. lncidents of Noncompliance:

Were any incidents of noncomptiance observed? [ Ves n no

lf yes, list the incidents and corrective actions taken or to be taken:

5 . Certif ication:

lf the evaluation did not identify any incidents of noncompliance, a responsible corporate officer must sign the
f ollowing certification :

I certily under penalty of law that this document and all attachments wore prepared undor my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person or
p6rson$ who manag€ the system, or those persons diroctly responsible {or gathering the
information, the information submitted is, to the best of my knowledge and belie{, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Signature Printed Name

Tit le Date

Poge 2 ol 2



sToRI\{ WATER DTSCHARGB MONITORING REPORT (SWDMR)
or additional forms this form or contact the DW

IDENTIFICATION & LOCATION
I

t

-?
. t

Name Permit No. UTR

Mailing Address: Location (if dffirent):

Monitoring Period:

From: Month- Day - Year To: Month Day - Year

Total Storm Water Discharge Points Number assigned to this Discharge Point-

TNDUSTRY SECTORS:

Industrial Activities or Industry Sector(s) Drained by this Discharge:

-'1

I

o
r A. Timber Products Facilitics
r B. Paper and Allied Products Manufacturing

Facilities. o ft'
r C. Chemical and Allied Products Manufacturing r S.

a

o

a

ta

o

o

Facilities.
D. Asphalt Paving, Roofing Materials, and

Lubricant Manufacturing Facilities.
E. Glass, Clay, Cement, Concrete, and Cypsum

Product Manufacturing Facilities.
F. Primary Metals Facilities.
G. Metal Mines (Ore Mining and Dressing).
H. Coal Mines and Coal Mine-Related Facilities.
I. Oil or Gas Extraction Facilities.
J. Mineral Mining and Processing Facilities.
K. Hazardous Waste Treatment Storage or

Disposal Facilities.
L. Landfrlls and Land Application Sites.
M. Automobilc Salvage Yards.
N. Scrap Recycling and Waste Recycling

Facilities.
O. Steam Electric Power Generating Facilities,
P. Motor Freight Transportation Facilities,

Passenger Transporlation Facilities,
Peholeum B ulk O il S tations and Terminals,
the United States Postal Sen'ice, or Railroad
Tran sportation Faciliti es.

a Vehicle Maintenance Areas and Equipment

Cleaning Areas of Water Transportation
Facilities.
Ship or Boat Building and Repair Yards.
Vehicle Maintenance Areas, Equipment
Cleaning Areas 0r Airport Deicing
Operations located at Air Transportation
Facilities.

T. Wastewater Treatment Works.
U. Food and Kindred Products Facilities.
V. Textile Mills, Apparel and other Fabric

Product Manufacturing Facilities.
W. Furniture and Fixture Manufacturing

Facilities.
X. Printing and Publishing Facilities.
Y. Rubber and Miscellaneous Plastic Product

Manufacturing Facilities.
Z. Leather Tanning and Finishing Facilities'
AA. Facilities that Manufacture Metal Products

including Jewelry, Silverware and Plated
Ware.

AB. Facilities that Manufacture Transportation
Equipment, Industrial or Commercial
Machinery.

AC. Facilities That Manufacture Elecfonic and
Electrical Equipment and Components,
Photographic and Optical Goods.

AD. Non-Classified Facilities.

a

t

o

e

t
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ANALYTICAL MOMTORINC DATA (For sectors where it is

Slorm Event: All santples shall be colloctedfrom the discharge resultingtront a storilt event that is greater than 0 I inches in
nngnitude and that occurs at least 72 hours fron the previously meantable (greater than A. I inch ruinloll) storat
event. This dala musl be submitted to lhe Division of ll/ater Quality.

Sanryle Type: Data shall be reported for a grab santple taken during the ftrst thirty minutes of the discharge. lf the collection o! a
grcb sarnple during the lrsl thirty mhutes is inpracticoble, a grab sanple can be taken during the frst hour o! the
discharge, and the discharger shall subnit with the nonitoring report a dtscriplion af wh1,a grab santple during lhe

first thirty nriaulas was intpraclicdble.

Date of Storm Event Month Dav Year

Duration of Storrn Event Hours

Rain Fall Measurement Inches

Time Elapsed Between Recorded & Previous Storrn Event Days

Estimated Total Volume of Dischargt (tncturle units: gdt.,lf , ac;

Please check if there has been no discharge of Storm Watcr during this
reportins Deriod. {If none. please exrlain in comment section).

n No Discharge

Concenfation
(Cancentration quantity,, lor exnmple - 11.J.

Pagc 2 o{ 4
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SIGNATURE

Name/Title Principle Executive Olficer
(T),ped or ltrinted)

I cerlify torder penalty of law thal this doaunent and all attachments were prepared under m), direction or
superrtisiort in accordance with a system designed to assure that qualifed personnel properly gatheretl
and evaluated the infornntion submitted. Based o,, nty inc1uiry of the person or persons who nanage the
syslem, or lhose persons directly responsihle for gathering the information, tlze infornntiort suhmitted is,
to the best of my knottrudge and beltef, lrue, accurate, and conplete. I am aware tlmt there are
significant penalties fctr subnittittgfalse informotion, including the possibilitl, of fne and imprisonnten{

for hrcv'ing violotions. See l8 U.S.C. 1001 and 33 U.S,C. 13,/9 @enalties unrler these satut€s mq, include f,,es
up to $10,400 ond/ar uaxinuut imprisottment of between 6 nonths and 5 years,).

t

,

?i|

t

:j t

- !

' € -

;
)

Signature of Principle Executive
Officer or Authorized Agent

Date

Cottunenls:

t

' l i

p.
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VI STI AL i\I ONITORIIi G RD OUTREI\IENTS

Santp l tond [ . )a |u (o | l c : r t i o t t ,E . rau ina | ianssha{ lbe
as Jtrattical, hut uot to erceul onr lnur) o-{u,hctt tlrc runt(i'or srtov,nch hcgrav dischargtns; Th<'

t.roninatiotts shull donuneilt ohservations of r:olctr. r;drtr. clurily'. floaling solids, seltled .wlicl,s.

susptnulcd .rolids, frtant, ail sheen, and othn' oltviorts indit'ators ($ storm wdlrrr p()llulifi,t Tlw

ttuninotian rxilTt bc catduclad in a v,ell ltt urco. No annlyli*r/ /c'st.r erL' rcqu,rtli to lte pufonunl

rtu tltt" srtmplas .4ll sur:h suntpks shall fu r'<,l lcr' led "ftttn thr disrhurgr tr.srrl l irrg .lrom u slorn:

r:vant thsl i^s grattlft' thut 0 I inches in mognitudt tutd llmt ot'<ttr.t' ut le(?st 72 hours .!t'<tn thr

preriunslt 'nrasuruhk {gr€uter ihan 0l inrh rain-fall).slot'nt ev(ilt. lt ' lvre prilctiruhlt ', t lt( -ttt,tu'

individuul u'i l l  carr.t 'out th€ collecti<tr aild e-runriturti ltn oJ-disclntrgc't '.fur thr l ifr t{ tha prnnit

COLOR (Circle the ones that apply):

| {.tstdJk!!jett_!I' Col0r

Blsrk Lighr Grcr

0-reeu

Prominenl

Durk Chocolote Brawrt l{rdiuttt Broxlt

Light llrou'tt 
'[an 

]'cllriu'

l+4odt'rntel.t' Pert':rprihla Hunll.l' Pt'rcept iblc'

Durl Grrr l{etlium Gr(:t'

Other:

). lntensitv o_{ ColeJ:.

Connwnl-r:

I'er.t,ittleuse

CLARITY (Circle the right one):

Totalfi' OPaque Slightly Translucent

ODOR (Circlc the ones tltot apply):

Dir,vt,l Gasoline Petroleunr

Translucent Nearb T\'anslucent Trunsparent

Sr,,n,ngc Clilrtrhn:

I'

t
r;
r
l,
t
r:
t
t
I
D
I
T,
I
T,
t
;

t
t
t
I
t

No Odor

.lo/t,elrt

No-r"lolr.r

lv{ust1'

Otht:Rotrtn Egg Sulfilr

Connnenl,v:

SOLIDS

F ltt ating So/ids.' ( D es c rip t i o tt )

Suspendcd md Settllal Solids: (Description)

FOAI{, OIL SHEEN, OR OTHER OSYIAAS
I NDI CATORS O F POLLUTION
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GRAYMONT
WESTERN
US INC.

OUARTERLY VISUAL EXAMINATION OF STORM WATER
OUALITY

F A C I L I T Y  N A M E : _ _

INSPECTOR'S  NAM E:

INSPECTION T IME:INSPECTION DATE:

MONITORING PERIOD: FROM: {monrh /day lVear }  TO:_*_  {mon th /day lyear l

DURATION OF STORM EVENT: HOURS RAIN FALL MEASUBEMENT:

T |MEELAPsEDBETWEENREcoRDEDANDPFEv loUssToRMEVENT: -DAYS

EsTlMATEDToTALVoLUMEoFD|scHARGE:-GALLoNs

TYPE OF EVENT: fJ SrOnnr WATER DTSCHARGE X SNOWMELT DTSCHARGE

I N C H E S

IF  NO SAMPLE WAS TAKEN DURING THIS  MONITORING PERIOD,  CHECK THE APPROPRIATE BOX:

n ruo DTscHARGE DUE To rNsuFFroENT RATNFALL oR sNowMELT

fl aovensE wEATHER coNorTroN, Lrsr coNDtTroN:

SAMPLE AND DATA COLLECTION:

Examinat ions shal l  be made of  samples col lected wi th in the t i rs t  30 minutes lor  as soon thereaf ter  as pract ical ,  but  not  to exceed one
hour l  o l  when the runof  f  or  snowmelt  begins discharging.  The examinat ions shal l  document observal ions of  color ,  odor,  c lar i ty ,
floating solids, settled solids, suspended solids, foarn, oil sheen, and other obvious indicators o{ storm water pollution. The

examinat ion must be conducted in a wel l  l i t  area.  No analyt ical  tests are required to be per{ormed on the samples.  Al l  such samples

shal l  be col lected f rom the discharge resul t ing f rom a storm event that  is  greater  then 0.1 inches in magni tude and that  occurs a l  least

72 hours f rom the previously measurable (greater  than 0.1 inch ra infa l l l  s torm event.  Where pract icable,  the same indiv idual  wi l l  carry
out  the col lect ion and examinat ion of  d ischarges for  the l i fe of  the permit .

COLOR (Check the ones that applyl:

1. ldenti f icat jp!-of Color:

I  atact< f l  Darr Grey f]  ueoium Grey I Ligfrt  crey I oart Chocolate Brown I ru".t iu* Brown

n List'rt Brown fl run I vettow I Gru"n f] otrr"r,-

2. lnteqgity-el-Eale-{: fl v",y intense I Prominent I nl|odurrtely Perceptible I HarOty Perceptible

Commsnts:

CLARITY lCheck the right one):

I totrtty Opaque f] stigl'ttly Transtucent fJ Transtucent fl ruearly Translucent D rransparenl

ODOR (Gheck the ones thar applyl:

I oieset I Gasotin" D Petroteum I sotu*nt I Musty f] S"*"g" fl cnlor;ne

I Rotten egg I Suttur [ ruo odor I Noxious fl otng'-*

SOLIDS:

Float ing Sol ids:  {Descr ip l ion)

Suspended and Sett led Sol ids:  {Descr ipt ion}

FOAM, OIL SHEEN, OR OTHER OBVIOUS Ii lDICATORS OF POLTUTIONI
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Appendix B

Sp// Repoft Forms
(Completed)



Appendix C

Repoftable Quantities
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Reportable Quantities

PRODUCT NAME
LISTED

COMPONENTS
CONTENT IN

PRODUCT

REPORTABLE
QUANTTTY (RQ)

AMOUNT OF
PRODUCT THAT

MUST BE
SPILLED BEFORE
RQ IS EXCEEDED

CERCLA
HAZ. SUB.

EPCRA
EHS

Acetone Acetone 100% 5,000 lbs 5.000 lbs

Ammonium chloride Ammonium chloride 100% 5,000lbrs 5,000 lbs

Ammonium hydroxide Ammonium hvdroxide 28-30% 1,000 tbs 3,333 lbs

Ammonium oxalate Ammonium oxalale 98% wt 5 ,000 lbs 5 ,102 lbs

Ascarite ll Sodium hydroxide 92o/, wl 1.000 lbs 1.086 lbs

Benzene Benzene 100% 1 0 l b s 10 lbs

Bioclean Hydrochloric acid % unknown 5.000 lbs 5,000 lbs

Phosphoric acid % unknown 5,000 lbs

Cossorbent Sulfuric acid % unknown 1,000 lbs 1,000 lbs 1,000 l t rs

Custom Plasma Standard Hydrochloric acid 2'SYo 5,000 lbs 100,000 lbs

Disorbent Potassium hydroxide % unknown 1,000 rbs 1.000 lbs

Ethylbenzene Ethylbenzene 100% 1,000 lbs 1,000 lbs

Formic acid Formic acid 85-95% wl 5,000 lbs 5,263 lbs
522 gallons

Mercuric chloride Mercuric chloride 100o/o 500 lbs 500 lbs

N{ethanol Methanol 1 0 0 % 5,000 lbs 5.000 lbs

Muriatic acid Hydrochloric acid 9-36% wt 5,000 lbs 13,888 lbs

Nitric acid Nitric acid 7A% 1,000 lbs 1,000 lbs 1.428 lbs

Oxosorbent Hydrochloric acid % unknown 5,000 lbs 1 t b

Chromous chloride % unknown 1,000 lbs

Chromic chloride % unknown 1 t b

Phillips Anlifreeze Ethylene glycol 90-95% 5,000 lbts 5,263lbs

Phosphoric acid Phosphoric acid 85% 5.000 lbs 5,882lbs
419 gal lons

Shellzone Antifreeze Ethylene glycol 90-97% w{ 5,000 lbs 5,154 lbs

Sodium hydroxide Sodium hydroxide 99-100% 1,000 lbs 1,000 lbs

Solvent from Scandura
(Ohio) Inc.

Xylene 79o/o ttrt 1,000 lbs 1,265 lbs

Ethylbenzene 9% wt 1,000 lbs

Sulfuric acid Sulfuric acid 70- 100s/o 1,000 lbs 1 .000 lbs 1,000 lbs
65 gallons

Tannergas Methanol 72'99Yo vtl 5,000 lbs 5.050 lbs

Toluene Toluene 1 00% 1,000 lbs 1,000 lbs

Windshield Wash
Concentrate

Methanol 98% wt 5,000 lbts 5 ,102 lbs

Xylene Xylene 100% 1,000 lbs 1 ,000  l bs



Appendix D

Quafterly Visual lnspection Forms
(Completed)



Appendix E

Annual Comprehensive Sffe Compliance Evaluation
Checklist and Report

(Completed)



Appendix F

Storm Water Discharge Monitoring Report (Completed)



Appendix G

Quafterty Visuat Examination af Storm Water Quality Form
(Completed)



Appendix H

SWPPP Revisio n Log



GRAYMONT
WESTERN
us rNc.

SWPPP REVISION LOG

RECORD THE FOLLOWING INFORMATION FOH EACH REVISION MADE TO THE SWPPP,

REVtSTOT{
NUMBER

DATE OF
REVISION

PERSON COMPLETING
REVISION BRIEF DESCRIPTION OF THE REVISION

0 8/3 r /2004 Gina Flau Revised entire SWPPP.
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Figure 3: Crushing & Screening and
Maintenance Shop Areas in Quarry
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Appendix B
Air Qualitv
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FUGITIVE DUST CONTROL PLAN
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Revision Date: February 2,2007
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1.2

1.0 INTRODUCTION

The purpose of this plan is to describe dust control measures for minimizing fugitive dust which
results from truck traffic along the Main Haul Road and the Sales Road at the Graymont Western
US Inc. (Graymont) Cricket Mountain Plant. The Main Haul Road begins at the western edge of
the Cricket Mountain Plant and ends at the Flat lron Quarry, which is approximately 5.6 miles
west of the plant. The Sales Road is located between the plant and Highway 257, which is
located east of the plant.

This plan establishes the dust control measures that are technologically feasible and economically
reasonable to minimize fugitive dust that is created by truck traffic along the Main Haul Road and
Sales Road at the Cricket Mountain Plant. lmplementation of these measures will ensure
compliance with the applicable fugitive dust requirements in the Utah Administrative Rules (UAR)
R307-205. Emission Standards: Fugitive Emissions and Fugitive Dust.

1.1 Dusr Pmn lupleareNTATtoN

Overall, the fugitive dust from the Main Haul Road and the Sales Road represents a small fraction
of the total emissions of particulate matter less than 10 microns (PM1e) from the Cricket Mountain
Pfant. The Cricket Mountain Plant is located in a remote desert area designated as attainmentfor
all criteria pollutants. Adherence to this Fugitive Dust Control Plan will protect the pubfic health
and welfare as demonstrated by air dispersion modeling that was conducted as part of the Cricket
Mountain Kiln #5 permitting project (see Cricket Mountain Plant, Notice of Intent, Kiln 5 Project,
dated September 5, 2006).

Operating personnel and contractors at the Cricket Mountain Plant are responsible for
implementing and documenting compliance with this plan.

Wonx PRncnces

Graymont recognizes that periods of unusual weather events such as strong winds or periods of
freezing temperatures occur and some methods to control fugitive dust are less effective during
these periods. Periods also occur when the established dust control measures may not be
required to minimize dust because the potential for fugitive dust may be mitigated by events such
as precipitation or moist conditions. However, under normal conditions, the dust control
measures described in this plan will minimize fugitive dust and satisfy Graymont's requirements to
comply with the applicable requirements in UAR R307-205.

1.3 Sounce InronulnoN

Graymont Western US Inc.
Cricket Mountain Plant
32 Miles Southwest of Delta, Utah
P.O. Box 669
Delta, Uf 84624

Fugitive Dust Control Plan - Rev. 2
Graymont Westem US lnc. - Cricket Mountain Plant
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1.4 Pnocess DescnrPTroN

The Cricket Mountain Plant produces lime and limestone products for sale to the customers of
Graymont Western US Inc. The process begins at the quarry where limestone is blasted and then
loaded onto trucks and transported to the crusher. The crusher is located within the quarry area.
Once crushed and screened, the stone is conveyed to one of four storage piles. The various
storage piles are the fines pile, small stone pile, medium stone pile, and large stone pile or
Sugarstone pile. From the piles, the stone is either conveyed to a truck or transferred to a truck
via a front-end loader.

The haul trucks transport the crushed limestone to the plant along the Main Haul Road. Once at
the plant, the haul trucks bottom dump the stone in one of three hoppers. One hopper is for stone
that will be transferred to Kilns 1 and 2, the second hopper is for Kiln 3, and the third hopper is for
Kiln 4. A fourth hopper is proposed to be installed for Kiln 5. From the hopper feeds, the stone is
conveyed to the storage piles via radial stackers. The stone is then conveyed from the storage
piles to screens and then conveyed to the appropriate kiln preheater.

Each kiln is equipped with a preheater. The stone passes through the preheater and into the kiln.
Limestone entering the kilns is subjected to heat and a tumbling action. This process chemically
alters the limestone to lime. The reaction requires a temperature in excess of 2,200oF. The
calcining of limestone in the kilns occurs by one of the following reactions:

CaCOs + heat - COz + CaO (high calcium lime)

CaCOg'M9CO3 + heat --ZCOz + CaO'MgO (dolomitic lime)

The lime is cooled, screened, and crushed as needed to create the required product. The lime is
stored in storage silos and then transferred from the storage silos to either trucks or railcars for
transport to customers. These trucks travel along the Sales Road.

Kiln heat is supplied by burning pulverized coal. Coal is delivered by truck. The coal trucks travel
along the Sales Road and unload the coal into one of two below-grade hoppers. The coal is
conveyed from the hoppers to the coal silos. The coal is then conveyed from the bottom of the
silos to the coal mills and then blown into the kilns. Each kiln has its own coal silo and coal mill.
The coal feed rate to the kilns varies depending on kiln size and the size of the limestone being
fed to the kilns. During a kiln startup, propane and/or diesel fuel is used as a startup fuel.

2.0 SOURCES OF ROADWAY FUGITIVE DUST
Activities that produce fugitive dust along the roads at the Cricket Mountain Plant include hauling
crushed limestone to the plant on the Main Haul Road, hauling lime products from the plant on the
Sales Road, and delivering coal to the plant. The sections of the Main Haul Road and the Sales
Road are described in more detail in the following sections. Figure 1 displays the approximate
locations of the various road sections.

Fugitive Dust Control Plan - Rev. 2
Graymont Westem US Inc. - Cricket Mountain Plant
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2.1 Seles Roeo

Type of Activities: Lime trucks hauling lime products from the plant and coal trucks delivering
coal to the plant.

Description: The Sales Road has been repeatedly treated with dust suppressant for a number
of years. The surface is hard and relatively flat. The road is fairly straight and
traffic travels at a relatively uniform speed. All vehicles traveling on the Sales
Road will adhere to the posted speed limit.

2.2 Mrun Heul Rono - Fmr Inon Qunnny ro INTERSEcnoN wrrH DolonltrrE QUARRv

Type of Activities: Trucks hauling crushed limestone. Trucks consist of a tractor followed by
one or more trailers. Rock haul trucks hauling broken limestone from the
Dolomite Quarry to the crusher in the Flat lron Quarry.

Description: This section of the Main Haul Road has been repeatedly treated with dust
suppressant for a number of years. The surface is hard and relatlvely flat. Trucks
do not travel a uniform speed over this section of the road since their speed varies
as they approach and leave the Flat lron and Dolomite quarries. Due to the
changing speeds and exit from the quarries, this section of the road typically has
more material (silt, sand, gravel, etc.) on it than the middle section of the Main Haul
Road.

2.3 Mruru Hnur Roeo - 4.1-MrLE Secron Easr oF DoLoMrrE Qulnnv InrensecnoN
Type of Activities: Trucks hauling crushed limestone. Trucks consist of a tractor followed by

one or more trailers.

Description: This section of the Main Haul Road has been repeatedly treated with dust
suppressant for a number of years. The surface is hard and relatively flat. Trucks
travel a uniform speed over this section of the road. The road is fairly straight in
this section. This section of the road typically has little material (silt, sand, gravel,
etc.) on it. The maximum speed allowed on this section of road is 50 miles per
hour.

2.4 MNN HNUI ROao -|/z.MILE SEcTIoN WEsT oF PLANT

Type of Activities: Trucks hauling crushed limestone. Trucks consist of a tractor followed by
one or more trailers.

Description: This section of the Main Haul Road has been repeatedly treated with dust
suppressant for a number of years. The surface is hard and relatively flat. Trucks
do not travel a uniform speed over this section of the road since their speed varies
as they approach and leave the plant area. Due to the changing speeds, this
section of the road typically has more material (silt, sand, gravel, etc.) on it than the
middle section of the Main Haul Road.

Fugitive Dust Control Plan - Rev. 2
Graymont Westem US Inc. - Cricket Mountain Plant
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INSERT FIGURE 1

Fugitive Dust Control Plan - Rev. 2
Graymont Westem US lnc. - Cricket Mountain Plant
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3.0 MONITORING

3.1 VrsuRl. Dusr OasenvATroNS

Visual dust observations shall be used to determine the dust control measures needed for the
various sections of the roads identified in Section2.0. Other indicators, such as weather
conditions and level of truck traffic, may also be used to determine the most effective dust control
measures.

Visual dust observations will be performed on an informal basis throughout the day by the water
truck driver, haul truck drivers, Quarry Supervisor, and other plant personnel. At least once each
day during normal business hours, the Quarry Supervisor or designated alternate will log the level
of dust control implemented on the 'Road Dust Control Log'. The dust control levels are
described in Section 4.0. The instructions for the log and a blank log are contained in Appendix
A.

The observation can be made through the vehicle side-view mirror or from an observer not in the
vehicle. Dust control measures that are to be implemented are outlined in Section 4.0.

3.2 Roao Dusr Opacrv MouroRtNG
Road dust opacity monitoring will be conducted to determine the overall effectiveness of the dust
control measures and compliance with the applicable fugitive dust requirements in UAR R307-
205.

Monitoring will be conducted on a weekly basis. The monitoring will be conducted at a different
location each week. One of the weekly monitoring events each month will occur on the Sales
Road.

The road dust opacity monitoring will be conducted in accordance with the following method that
has been approved by USEPA. The form in Appendix B will be used to document the opacity
monitoring. Additional information on the test method is available at:

http ://e pa. q ov/reo io n 9/a i r/p h oe n ixp m/fi p/m ethod . htm l.

Step 1: Stand at least 16.5 feet from the source (travel lane) in order to provide a clear view of
the emissions with the sun oriented in the 14O-degree sectorto the back. Following
these requirements, make opacity observations so that the line of vision is approximately
perpendicular to the dust plume and wind direction. lf multiple plumes are involved, do
not include more than one plume in the l ine of sight at one time.

Step 2: Record the fugitive dust source location, source type, method of control used, observer's
name, certification data, and a sketch of the observer's position relative to the fugitive
dust source. Also record the time, estimated distance to the fugitive dust source
location, approximate wind direction, estimated wind speed, description of the sky
condition (presence and color of clouds), observer's position to the fugitive dust source,
and color of the plume and type of background on the visible emission observation form
both when opacity readings are initiated and completed.

Fugitive Dust Control Plan - Rev. 2
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Step 3: Make opacity observations, to the extent possible, using a contrasting background that is
perpendicular to the line of vision. Make opacity observations approximately 1 meter
above the surface from which the plume is generated. Note that the observation is to be
made at only one visual point upon generation of a plume, as opposed to visually
tracking the entire length of a dust plume as it is created along a surface (along the
road). Make two observations per vehicle, beginning the first reading at zero seconds
and the second reading at five seconds. The zero-second observation should begin
immediately aftera plume has been created above the surface involved. Do not look
continuously at the plume but, instead, observe the plume briefly atzero seconds and
then again at five seconds.

Step 4: Record the opacity observations to the nearest 5% on an observational record sheet.
Each momentary observation recorded represents the average opacity of emissions for
a S-second period. While it is not required by the test method, EPA recommends that
the observer estimate the size of vehicles which generate dust plumes for which
readings are taken (e.9. mid-size passenger car or heavy-duty truck) and the
approximate speeds the vehicles are traveling when readings are taken.

Step 5: Repeat Step 3 and Step 4 until you have recorded a total of 12 consecutive opacity
readings. This will occur once six vehicles have driven on the source in your line of
observation for which you are able to take proper readings. The 12 consecutive
readings must be taken within the same period of observation but must not exceed 1
hour. Observations immediately preceding and following interrupted observations can
be considered consecutive.

Step 6: Average the 12 consecutive readings together.

The road dust opacity monitoring will be conducted by an USEPA Method 9 certified observer.
Results from the opacity monitoring will be recorded and maintained onsite.

Fugitive Dust Control Plan - Rev. 2
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4.0 ROAD DUST CONTROL ACTIVITIES

4.1 Dusr Gorurnol Levels

Multiple levels of fugitive dust control measures will be implemented as needed for the Sales
Road and the different sections of the Main Haul Road. The first level, Level 0, describes when
no dust control measures are required. Higher levels describe dust control measures that are
progressively more stringent.

Monitoring indicators that advance the dust control measures to the different levels will be based
on visual dust observations, weekly road dust opacity monitoring, weather conditions, and level of
truck traffic. The water truck driver(s) will use the monitoring indicators and observations made by
others to determine the proper dust control level and the dust control measures for the current
conditions. The Quarry Supervisor shares the responsibility to verify that proper dust control
measures are being implemented.

Level '1 is the baseline level. Roads will be watered at least once daily unless weather conditions
make watering unnecessary (rain, damp conditions, etc.) or make driving conditions dangerous
(freezing temperatures, snow, etc.). lf weather conditions make watering unnecessary, the dust
control level will decrease to Level 0. lf freezing temperatures exist, the dust control level will
either be Level 0 or Level 3 based on the results of the visual observations.

The following control levels shall be used in conjunction with the monitoring indicators:

Level 0: No dust control measures are required due to rain, snow, little to no truck traffic,
freezing temperatures, or other conditions where no fugitive dust is generated.

Level 1: This level is the normal or typical dust control measure until other levels are
triggered by a monitor indicator. The water truck shall be used at this level of dust
control. The Sales Road and all sections of the Main Haul Road will be watered at
least once daily. Typically, a single application of water re-activates the dust
suppressant and the silt and larger particles adhere to the road surface.

This level of control consists of increased watering frequency for those locations
where the monitor indicators show a high potential for fugitive dust generation.
This level will most likely be needed during high wind events or on hot, dry days.

This level of control consists of the use of a street sweeper or vacuum truck to
remove material (silt, sand, gravel, etc.) on the road surface in those locations
where lower levels of dust control measures have not been effective. This level of
dust control may also be required when freezing temperatures prohibit the use of
the water truck due to the creation of unsafe driving conditions.

Level 2:

Level 3:

Fugitive Dust Control Plan - Rev. 2
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Based on past experience, dust suppressant treatments plus the proper implementation of the
three levels of control outlined above should be sufficient to minimize dust generation. Generally,
the entire road is in good shape, but problems may arise in small sections due to dust blown from
the desert and landing on the road, road is slightly inclined so the surface in this area degrades at
a slight faster rate than other sections, formation of pot holes, etc. lf the implementation of Level
3 controls does not control the dust in the problem section(s), one or more of the following actions
will be taken:

. Apply another coat of dust suppressant to the problem section(s) of the road

o Reduce the speed of the haul trucks while passing through the problem section(s) of the
road

o Perform road maintenance as needed in the problem section(s), such as repairing a pot
hole or grading the surface

4.2 Rourne Dusr Conrnol AcnvtlEs
The following dust control activities will be performed on routine basis:

o The Main Haul Road and the Sales Road will be treated with dust suppressant three times
per year.

. Roads will be watered at least once per day and on an as-needed basis unless weather
conditions make watering unnecessary (rain, damp conditions, etc.) or create dangerous
driving conditions (freezing temperatures, snow, etc.).

o The Tz-mile section of the Main Haul Road that is closest to the plant will be swept at least
once per month and on an as-needed basis.

o All vehicles traveling on the Sales Road and Main Haul Road will adhere to the posted
speed l imits.

5.0 RECORDKEEPING

Records will be maintained to demonstrate that the Fugitive Dust Control Plan is implemented.
These records will be located in the environmental files in Main Office Building at the Cricket
Mountain Plant. Completed Road Dust Control Logs and Road Opacity Monitoring Sheets will be
maintained. Blank copies of the Road Dust Control Log and Road Opacity Monitoring Form are
located in Appendix A and B, respectively.

Records will be maintained on site for at least 5 years in accordance with the Cricket Mountain
Plant's current Title V Operating Permit requirements and will be made available to inspectors at
their request.

6.0 QUALITY ASSURANCE

Annually, unless othenrvise needed, this plan and the Road Dust Control Logs will be reviewed by
the Cricket Mountain Plant Manager and a Graymont Environmental Engineer. lf they determine
that revisions to this plan are necessary, the plan will be revised and submitted to the UDAQ. The
review log will be maintained in Appendix C.
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1 )

Road Dust Gontrol Log Instructions
Graymont Western US Inc. - Cricket Mountain Plant

Punpose: Visual dust observations shall be used to determine the dust control measures
needed for the Sales Road and the sections of the Main Haul Road. This log
provides a record of the dust control measures implemented.

InsrnucnoNs:

Once each normal business day, the Quarry Supervisor or designated alternate must record
the level of dust control implemented on that day for each section of road on the Road Dust
Control Log.

ff a level 1, 2, or 3 was recorded, the actions taken must be indicated by placing an X in the
corresponding box or describing the actions taken if they are not listed.

Dusr CoHrnol Leverc:

Level 0: No dust control measures needed due to rain, snow, little or no truck traffic, freezing
temperatures, or other conditions where no fugitive dust is occurring.

Level 1: Water truck used once per day.

Level 2: Increased watering frequency is required (i.e., more than once per day).

Level 3: Street sweeper or vacuum truck used.

Roao Secnorus:

Safes Road: Road between plant and highway 257

FIQ-DOQ: Main haul road between Flat lron Quarry and Dolomite Quarry (west end)

DOQ-P (W): 4.1-mile section from the Dolomite Quarry towards the Plant on the Main Haul
Road (middle section)

DOQ-P (E): Yz-mile section of the Main Haul Road that is closest to the plant (east end)

ReCOnoKEEPING:

Store completed Road Dust Control Logs in the environmental files in the Main Office Building.

2)



VVVYV

\ TITT
) cRAYMoNT

Road Dust Gontrol Log
Graymont Western US Inc.

Gricket Mountain Plant

DATE INITIALS
ROAD

SECTION

DUST
CONTROL

LEVEL

ACTIONS TAKEN

WATER
ONCE
PER
DAY

HIGHER
WATERING

FREQUENCY

USED
STREET

SWEEPER
OTHER ACTION TAKEN -

DESCRTBE ACTTON(S)

Sales Road

FlQ.DOQ

DOO-P (W)

DOO-P (E)

Sales Road

FIQ.DOQ

DOO-P (W)

DOO-P (E)

)

Sales Road

FIQ-DOQ

DOO-P (w)

DOO-P (E)

Sales Road

FIQ-DOQ

DOO-P (W)

DOO-P (E)

Sales Road

FIQ.DOQ

DOO-P (W)

DOO-P (E)

Sales Road

FIQ.DOQ

DOO-P (W)

DOO-P (E)

)

Sales Road

FIQ-DOQ

DOO-P (w)

DOO-P (E)
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Road Opacity Monitoring lnstructions
Graymont Western US Inc. - Cricket Mountain Plant

Punpose: Road dust opacity monitoring will be conducted to determine the overall
effectiveness of the dust control measures.

lrusrnucrons:

1) Conduct opacity monitoring one time per week. One of the weekly monitoring events each
month must occur on the Sales Road. All other monitoring events will take place along the
Main Haul Road.

2) The weekly monitoring events must be conducted at a different location each week. This
will ensure that the dust control measures implemented at the different road sections are
effective.

3) Conduct the opacity monitoring in accordance with the following method and record the
information on the Road Opacity Monitoring Form.

Opecrw Monrrorunc Pnoceounr:

1) Stand at least 16.5 feet from the source (travel lane) in order to provide a clear view of the
emissions with the sun oriented in the 14O-degree sectorto the back.

2) Make opacity observations so that the line of vision is approximately perpendicular to the
dust plume and wind direction. lf multiple plumes are involved, do not include more than
one plume in the l ine of sight at one time.

3) Record the following information on the Road Opacity Monitoring Form:

a. Fugitive dust source location
b. Method of control used
c. Observer's name and certification data
d. A sketch of the observer's position relative to the fugitive dust source
e. Time, approximate wind direction, estimated wind speed
f. Description of the sky condition (presence and color of clouds)
g. Estimated distance to the fugitive dust source location
h. Color of the plume and type of background on the visible emission observation form both

when opacity readings are initiated and completed.

4) Make opacity observations, to the extent possible, using a contrasting background that is
perpendicular to the line of vision.



5)

6)

7)

B)

e)

Make opacity observations approximately 1 meter above the surface from which the plume
is generated. Note that the observation is to be made at only one visual point upon
generation of a plume, as opposed to visually tracking the entire length of a dust plume as it
is created along a surface (along the road).

Make two observations per vehicle, beginning the first reading at zero seconds and the
second reading at five seconds. The zero-second observation should begin immediately
after a plume has been created above the surface involved. Do not look continuously at the
pfume but, instead, observe the plume briefly atzero seconds and then again at five
seconds.

Record the opacity observations to the nearest 5% on Road Opacity Monitoring Form. Each
momentary observation recorded represents the average opacity of emissions for a 5-
second period.

Record the type of vehicles which generate the dust plumes for which readings are taken
(e.g. mid-size passenger car or heavy-duty truck) and the approximate speeds the vehicles
are traveling when readings are taken.

Repeat Steps 4 through B until you have recorded a total of 12 consecutive opacity
readings. This will occur once six vehicles have driven on the source in your line of
observation for which you are able to take proper readings. The 12 consecutive readings
must be taken within the same period of observation but must not exceed t hour.
Observations immediately preceding and following interrupted observations can be
considered consecutive.

10) Average the 12 consecutive readings together.
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Road Opacity Monitoring Sheet
Graymont Western US Inc.

Cricket Mountain Plant
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Graymont Western US Inc.

Gricket Mountain Plant

Review Log
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JON M. HLNTSMAN, JR.
Governor

GARY HERBERT
Lieutenant Governora

C

State of Utah

Department of
Environmental Quality

Richard W. SPrott
Executive Director

DIVISION OF AIR QUALITY
Cherly Heying

Director

\

DAQE-ANO103130026-08

January 24,2008

Scott Mork
Graymont Western US Inc.
Cricket Mountain Plant
P.O. Box 669
Delta, Utah 84624

Dear Mr. Mork:

Re: Approval Order: Administrative Amendment to Approval Order DAQE-AN0103130022-07 for

Kiln Drive Fuel Type Designation; Millard County - CDS A; ATT; NSPS; NESHAPS; Title V

Major Project Code: N010313-0026

The Attached document is the Approval Order for the above-referenced project.

Future correspondence on this Approval Order should include the engineer's name as well as the DAQE

number as shown on the upper rigtrrtrand corner of this letter. Please direct any technical questions you

may have on this project to Mr. Jon Black. He may be reached at (801) 536-4A47.

Sincerely,

M. Cheryl Heying, Executive Secretary
Utah Air Quality Board

cc: Central Utah Public Health Department

Mike Owens, EPA Region VIII

MCH:JB:kw

150 North 1950 west . po Box 144820. Salt l-ake city, UT 84t144820. phone (801) 536-4000 ' fax (801) 5364099

T.D.D. (801 ) 5364414' www.deq.utah.gov



STATE OF UTAH

Department of Environmental Quality

Division of Air Quality

APPROVAL ORDER: Administrative Amendment
to Approval Order DAQE-AN0103130022-07

for Kiln Drive Fuel Type Designation

Prepared By: Jon Blaclg Engineer
(801) s36-4047

Email: jlblack@utah.gov

APPROVAL ORDER NUMBER

DAQE-AN0l03130026-08

Date: January 2412008

Graymont \ilestern US Inc.
Source Contact

Scott Mork
(43s) 864-3823

M. Cheryl Heying
Executive Secretary

Utah Air Quality Board



Abstract

Graymont Western US Inc. submitted a requestfor an Administrative Amendment to Approval Order
(AO) DAQE-AN0103130022-07 for conect designation of fuel typefor the kiln drive engines cumently
listed in Condifian #9.T of the above stated AO.

Under both the New Source Review NSR) and Title V programs, the Cricket Mountain Plant is a
major stationary source of air emissions. This project will not result in an emissions increose. The
Cricket Mountain Plant is located southwest of the city of Delta in Millard County, Utah. Millard
County is an attainment area of the National Ambient Air Quality Standards NAAQS) for all
pollutants. The plant is located within 250 kilometers of several areas that are classift.ed as Class I
areas under the Prevention of Significant Deterioration (PSD) program for the protection of air
qualily.

New Source Performance Standards (?V.SPS/ 40 CFR 60 Subparts A (General Provisions), Subpart Y
(Standards of Performance for Coal Preparation Plants), Subpart HH (Standards of Performance for
Lime Manufacturing Plants) and Subpart OOO (Standards of Performance for Nonmetallic Mineral
Processing Plants) regulations apply to this source. National Emission Standardsfor Hazardous Air
Pollutants (NESHAP) 40 CFR 63 Subpart A.LLL4 (Lime ManufuAuring Plants) regulations apply to
this source. Matcimum Achievable Control Technologt (MACT) regulations do not apply to this
source. Title V of the 1990 Clean Air Act applies to this source. There will not be an emissions
increase associated with this Administrative Amendmentforfuel type correcfion as the kiln drive
engines were addressed in a previous AO documenL

The emissions, in tons per year, will remain as follows: PMls = 670.86, NO* = 3884.17, SO2: 761.24,
CO: 7817.80, VOC = 776.35, HAPs: 39.45.

The project has been evaluated and found to be consistent with the requirements of the Utah
Administrative Code Rule 307 (UAC R307). A public comment period was held in accordance with
UAC R307-401-7 and comments were received. All Comments were evaluated and addressed. This air
quality Approval Order (AO) authorizes the project with the following conditions, and failure to comply
with any of the conditions may constitute a violation of this approval order.

General Conditions:

1. This AO applies to the following company:

Site Office

Graymont Western US Inc.
Cricket Mountain Plant
P.O. Box 669
Delta, utah 84624

Phone Number (435) 864-3823
Fax Number (435) 864-3431

Corporate Offi ce Location

Graymont Western US Inc.
3950 South 700 East
Suite 301
Salt Lake city, Utah 84107

(801) 264-6876
(801) 264-6874
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2.

3 .

4.

5 .

7.

8 .

6.

The equipment listed in this AO shall be operated at the following location:

32 miles Southwest of Delta, Utah, Highway 257,Millard County

Universal Transverse Mercator (UTM) Coordinate System: UTM Datum NAD27
4,31I.01 kilometers Northing, 343.10 kilometers Eastin g, Zone 12

All definitions, terms, abbreviations, and references used in this AO conform to those used
in the Utah Administrative Code (UAC) Rule 307 (R307) and Title 40 of the Code of
Federal Regulations (40 CFR). Unless noted otherwise, references cited in these AO
conditions refer to those rules.

The limits set forth in this AO shall not be exceeded without prior approval in accordance
with R307-401.

Modifications to the equipment or processes approved by this AO that could affect the
emissions covered by this AO must be reviewed and approved in accordance with R307-
401 .

All records referenced in this AO or in applicable NSPS and/or NESHAP and/or MACT
standards, which are required to be kept by the owner/operator, shall be made available to
the Executive Secretary or Executive Secretary's representative upon request. Records
shall be kept for the following minimum periods:

A. Used oil consumption Five years

B. Emission inventories Five vears from the due date of each emission statement
or until the next inventory is due, whichever is longer.

C. Fugitive dust control Five years

D. All other records Five years

Graymont Western US Inc. (Graymont), shall operate the Cricket Mountain Plant with all
associated equipment and shall conduct its operations of the Cricket Mountain plant in
accordance with the terms and conditions of this AO, which was written pursuant to
Graymont's Notice of Intent submitted to the Division of Air Quality (DAQ) on October
29,2007 .

Within 60 days after Kiln #5 achieves the maximum production rate at which the kiln will
be operated at, but no later than 180 days after the initial startup of Kiln #5; Graymont
shall only operate Kiln #1 with a baghouse for particulate emission control.

This AO shall replace the AO (DAQE-ANOI03 130022-07) dated August 14, 2007 .
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The approved installations shall consist of the following equipment at the plant and quarry:

A. Lime Kiln #1, rated at 600 tons of lime per Z4-hour period with a preheater and
baghouse emissions control system rated at:

1) A/C ratio - To be determinedr

C.

2) Exhaust gas flow rate - 54,000 scfm

The wet scrubbel emissions control system (Ducon UW-4, Size 138 or
equivalent) rated at:

3) Exhaust gas flow rate - 32,000 scfm

Lime Kiln #2, rated at 600 tons of lime per Z$-hour period with a preheater,
cyclone and baghouse with the following parameters:

1) Air to cloth (A/C) ratio - 4.4:l

2) Exhaust gas flow rate - 48,000 scfm

Lime Kiln #3, rated at 840 tons of lime per 24-hour period with preheater, cyclone
and baghouse with the following parameters:

1) NC ratio - 4.6:1

2) Exhaust gas flow rate - 55,000 scfm

Lime Kiln #4, rated at 1266 tons of lime per 24-hour period with preheater,
cyclone and baghouse with the following parameters:

l) A/C ratio -5:1

2) Exhaust gas flow rate - 100,000 scfm

Lime Kiln #5, rated at 1400 tons of lime per 24-hour period with preheater and
baghouse with the following parameters:

1) NC ratio - To be determined

2) Exhaust gas flow rate - 103,000 scfm

1 - All air to cloth ratios shall be verified at the time of stack testing.
2 - Note: The wet scrubber will be in operation during the installation of Kiln #5 and will operate in accordance with
Condition #7 of this AO.

9.

B.

D.

E.
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Coal Handling

1) 4 -Yibratory Feeders

2) Misc. Conveyors

Coal Silo Baghouses

l) D-91 & D-391 for kiln #1 and #3 respectively3

a. Exhaust gas flow rate - 1000 scfm

2) D-94 for kiln #2

a. Exhaust gas flow rate - 1000 scfm

D-491for kiln #4

a. Exhaust gas flow rate - 1500 scfm

D-591 for kiln #5

a. Exhaust gas flow rate - 1000 acfm

Product Baghouses

1) D-330 for Kiln #3

a. Exhaust gas flow rate - 11,000 scfm

2) D-331 for Kiln #1, #2 and loadout

a. Exhaust gas flow rate - 32,000 scfm

3) D-447 for Kiln #4

a. Exhaust gas flow rate - 18,300 scfm

D-463 for Kiln #4, C472, C47 4, C464

a. Exhaust gas flow rate - 8,300 scfm

D-341for Silo T-341

Exhaust gas flow rate - 2,000 scfm

F.

G.

H.

3)

4)

4)

s)

3 - ett Equipment ID numbers are those used by Graymont Western U.S. Inc.
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6)

7)

8)

2)

3)

D-530 (product handling baghouse #l for new screen house)

a. Exhaust gas flow rate - 9,000 acfm

D-564 (product handling baghouse #2 for new screen house)

a. Exhaust gas flow rate - 9,000 acfm

D-547 (product handling baghouse #3 for new screen house)

a. Exhaust gas flow rate - 9,000 acfm

Lime Kiln Dust Silos with baghouses

1 ) D-83 (for Kilns #1, #2 and #3xBaghouse D-489)

a. Exhaust gas flow rate - 5,000 scfm

D486 (for Kih #a)

a. Exhaust gas flow rate - 4,000 scfm

D-466 (for an additional silo)

a. Exhaust gas flow rate - 4,000 scfm

4) D-586 (for Kiln #5 dust silo)

a. Exhaust gas flow rate - 2,500 acfm

5) D-589 (for loadout of Kiln #5 dust silo)

a. Exhaust gas flow rate - 1,500 acfm

Product Loadout Baghouse

1) D-333 (rail load out)

a. Exhaust gas flow rate - 10,000 scfm

Limestone ore preparation (crushing and screening at both the quarry and the
plant) with water spray or baghouses for dust control. In addition, the following:

1) D-l0 (stone dressing screen for Kiln #l & #2)baghouse

J.

K.

a. Exhaust gas flow rate - 8,000 scfm
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2)

3)

4)

s)

6)

D-310 (stone dressing screen for Kiln #3) baghouse

a. Exhaust gas flow rate - 8,000 scfrn

D4I4 (stone dressing screen for Kiln #4)baghouse

a. Exhaust gas flow rate - 3,100 scfm

D-514 (stone dressing screen for Kiln #5) baghouse

a. Exhaust gas flow rate - 4,500 acfm

D-l (Quarry Crusher & Screen) baghouse

a. Exhaust gas flow rate - 28,000 scfm

R-041 (Secondary Crusher)

a. Cone Crusher

b. Rated: 300 tons/hour

S-041 (Secondary Screen)

a. Rated: 600 tonlhour

b.  8 'x  20 '

7)

L. Conveying systems

l )

2)

3)

D-415 (Limestone dump to Kiln #4 preheater) baghouse

a. Exhaust gas flow rate - 600 scfm

D-403 (stone dump from conveyor 408 & 409 to reclaim pile) baghouse

a. Exhaust gas flow rate - 2,200 scfm

D-503 (dust collection for Kiln #5 limestone conveyor transfer points)
baghouse

a. Exhaust flow rate - 2,000 acfm

C-045 (Fines Truck Loadout Conveyor)

a. Rated: 250 tons/hour

4)
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M.

5) C-305 (Medium and Small Stone Pile Conveyor)

a. Rated: 600 tons/hour

Haul road (quarry to plant - six miles - and plant to highway) with dust
suppression and water.

Haul road (in quarry) with water spray for fugitive emissions and dust control.

Dolomitic Lime handling System

1) N470 (Recycle Bin)

2) D479 Baghouse (Product transfer to S471,T470,T471,T472,T473, and
T474. The 435 material handling system, which consists of 2 elevators, a
vibratory conveyor, a number of belt conveyors, a mixing screw conveyor
and a briquetter)

a. Exhaust gas flow rate - 6,220 scfm

Limestone Grinding Plant

1) D7122 Baghouse (Grinding Mill, Direct fire heater, Material separator)

a. Exhaust gas flow rate - 10,000 scfm

2) D7I33 Baghouse (Screen, 3 Bucket Elevators, 3 Storage Silos inlet)

a. Exhaust gas flow rate - 4,500 scfm

3) D7l4l Baghouse (Truck load-out, Rail load-out)

a. Exhaust gas flow rate - 3,500 scfm

4) D7142 Baghouse (Rail load-out)

N.

o.

P.

t

a. Exhaust gas flow rate - 4,000 scfm

5) Misc. Conveyors

a. Sugar Stone System

1) Misc. Conveyors, Screens, and Hopper

2) Rail load-out

3) 100 hp diesel generator
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R. Portable Crusher System

l) Feed Hopper

2) Primary Crusher

3) Secondary Crusher

Screen

5) Conveyors

6) 3;?ili'l;#il:: :l3li#l"l"ns/hour
S. Pressure Washer

4)

T. Kiln Drive Engines

Kiln

1) Kiln #1

Kiln #2

Kiln #3

Kiln #4

Kiln #5

Fuel Tlpe

Gasoline or Diesel

Gasoline or Diesel

Gasoline or Diesel

Gasoline or Diesel

Gasoline or Diesel

2)

3)

4)

5)

Rating

52 TIP

45 IIP

55 HP

65 IIP

156 HP

10 .

Note: Rated capacities, flow rates and kiln drive engines listed in Condition 9 are for
informational purposes and do not represent an AO limitation.

Graymont shall notifu the Executive Secretary in writing when the installation of the
equipment listed in Conditions #9.E , #9.G(4), #9.H(6)(7X8), #9.(4)(5), #9.K(4), #9.L(3),
and #9.T has been completed and is operational, as an initial compliance inspection is
required. To insure proper credit when notifoing the Executive Secretary, send your
correspondence to the Executive Secretary, attn: Compliance Section.

If the construction and/or installation has not been completed within eighteen months from
the date of this AO, the Executive Secretary shall be notified in writing on the status of the
construction and/or installation. At that time, the Executive Secretary shall require
documentation of the continuous construction and/or installation of the operation and may
revoke the AO in accordance with R307-401-18.
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Limitations and Tests Procedures

Pollutant

Source: Kiln #3

lb/hr lb/tsf grains/dscf
(68oF, 29.92 in Hg)

11 . Emissions to the atmosphere at all times from the indicated emission points shall not
exceed the following rates and concentrations:

Source: Kiln #1 (Baghouse Oneration)

Pollutant lb/hr lb/tsf grains/dscf
(68oF, 29.92 in Hg)

TSP. . . . . . .  0 .12 . . . . . . .  0 .020
PMro . . .6 .0  . . . .0 .016
SOrt ..22.4
NOx ..90.0

Source: Kiln #1 (Scrubber Operation)6

Pollutant lb/hr lb/tsf srains/dscf
(68oF, 29.92 io Hg)

TSP.. . . . . .  t9.75 0.60.. . . . . .  0.072
PMro .15.9  . . . .0 .058
sort ..22.4

Source: Kiln #2

Pollutant lb/hr ]b/tsf grains/dscf
(68oF, 29.92 in Hg)

4 - lbltsf is defined as (pounds per ton of stone fed) as required by 40 CFR 63 Subpart AAAAA.
5,7,8 - After the installation of an SO2 CEMS, compliance with the SO2 emission limit will be based on a 3-hour
block average.
6 - Note: The wet scrubber will be in operation during the installation of Kiln #5 and will operate in accordance with
Condition #7 of this AO.



DAQE-ANO103 130026-08
Page I 1

Pollutant

Pollutant

Source: Kiln #5

SOrn ..27.2
NO*.. . . . . .  160.0

Emissions Point

Kiln #1 Stack (Baghouse)

Kiln #1 Stack (Scrubber)

Emissions Point

Kiln #2 Stack

Source: Kiln #4

lb/hr lb/tsf grains/dscf
(68"F, 29.92 in Hg)

lb/hr lbltsf erains/dscf
(68oF, 29.92 in Hg)

t2 .

TSP. . . . . . .  0 .10. . . . . . .  0 .020
PMro . l t  .7  . . . . . .  0 .016
SOrt . . .59.0
NO*. . . . . . . . . . . . . . . .2  I  0 .0
co . . . . . . . .  . . . . . . . . .233.0

Stack testing to show compliance with the emission limitations stated in the above
condition shall be performed as specified below:

Testing
Status

A.

*
,1.

Pollutant

TSP. . . . . . .
PMro
SO2. . . . . . . .
NO*

TSP. . . . . . .
PMro
SO2. . . . . . . .

Pollutant

TSP. . . . . . .
PMro

Test
Frequency

+
+
+
+

+
+
+

Test
Frequency

+
+

,F:*

,1. :1.

:F:N.

rl. i<

,F*rl€

B. Testing
Status

* d ( *

,1. rk *

9, 10, I I - After the installation of an SO2 CEMS, compliance with the SO2 emission limit will be based on a 3-hour
block average.
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C.
Emissions Point

Kiln #3 Stack

Emissions Point

Kiln #4 Stack

Emissions Point

Kiln #5 Stack

Pollutant

T S P . . . . . . .
PMro
SO2. . . . . . . .
NO*

Pollutant

TSP. . . . . . .
PMro
So2. . . . . . . .
NO*

Pollutant

T S P . . . . . . .
PMro
SO2. . . . . . . .
NO*
co...... . . .

T

+

Test
Frequency

+
+

I-r

-l-

Test
Frequency

+
+
-t-

+

Test
Frequency

T

+

+
+
+

Testing
Stafus

:1.*rF

:1. ,F rF

*

D. Testing
Status

,|<:3 *

{.r1.*

,F rl. rl€

**{.
* :Fr f

E. Testing
Status

*:F

,f*

,l€ rB

d. r*

* *

F. Testing Status

,1.**

T

No initial testing was required. However, testing is required every three
years. The source shall be tested if directed by the Executive Secretary at
any time.

Initial compliance testing is required. The initial test date shall be
performed as soon as possible and in no case later than 180 days after the
start up of a new emission source, an existing source without an AO, or
the granting of an AO to an existing emission source that has not had an
initial compliance test performed. If an existing source is modified, a
compliance test is required on the modified emission point that has an
emission rate limit.

Initial compliance testing was required.

Test every three years. The Executive Secretary may require testing at
any time.
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G. Notification

The Executive Secretary shall be notified at least 60 days prior to conducting any
required emission testing for sources subject to 40 CFR 63 Subpart AuA\rMA. All
other sources shall notifu the Executive Secretary at least 30 days prior to
conducting any required emission testing. A source test protocol shall be
submitted to DAQ when the testing notification is submitted to the Executive
Secretary.

The source test protocol shall be approved by the Executive Secretary prior to
performing the test(s). The source test protocol shall outline the proposed test
methodologies, stack to be tested, and procedures to be used. A pretest conference
shall be held, if directed by the Executive Secretary.

Sample Location

The emission point shall be designed to conform to the requirements of 40 CFR
60, Appendix A, Method 1, or other methods as approved by the Executive
Secretary. An Occupational Safety and Health Administration (OSHA) or Mine
Safety and Health Administration (MSHA) approved access shall be provided to
the test location.

Volumetric Flow Rate

40 CFR 60, Appendix A, Method 2 or other testing methods approved by the
Executive Secretary.

Total Suspended Particulate (TSP)

40 CFR 60, Appendix A, Method 5

P\,Iro

For stacks in which no liquid drops are present, the following methods shall be
used: 40 CFR 51, Appendix M, Methods 201 ,201a, or other testing methods
approved by the Executive Secretary. The back half condensibles shall also be
tested using the method specified by the Executive Secretary. All particulate
captured shall be considered PMrq.

For stacks in which liquid drops are present, methods to eliminate the liquid drops
should be explored. If no reasonable method to eliminate the drops exists, then the
following methods shall be used: 40 CFR 60, Appendix A, Method 5, 5a, 5d, or
5e as appropriate, or other testing methods approved by the Executive Secretary.
The back half condensibles shall also be tested using the method specified by the
Executive Secretary. The portion of the front half of the catch considered PMrg
shall be based on information in Appendix B of the fifth edition of the EPA
document, AP-42, or other data acceptable to the Executive Secretary.

H.

J.

K.
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L.

M.

N.

o.

The back half condensibles shall not be used for compliance demonstration but
shall be used for inventory pu{poses.

Sulfur Dioxide (SOe)

40 CFR 60, Appendix A, Method 6,6A,68, 6C, or other testing methods
approved by the Executive Secretary.

Nitrogen Oxides (NO^)

40 CFR 60, Appendix A, Metho d 7 , 7 A, 78, 7 C, 7D, 78, or other testing methods
approved by the Executive Secretary.

Carbon Monoxide (CO)

40 CFR 60, Appendix A, Method 10, or other testing methods approved by the
Executive Secretary.

Calculations

To determine mass emission rates (lb/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the
volumetric flow rate and any necessary conversion factors determined by the
Executive Secretary, to give the results in the specified units of the emission
limitation.

New Source Operation

For a new source/emission point, the production rate during all compliance testing
shall be no less than 90% of the production rate listed in this AO. If the maximum
AO allowable production rate has not been achieved at the time of the test, the
following procedure shall be followed:

1) Testing shall be at no less than90o/o of the production rate achieved to
date.

If the test is passed, the new maximum allowable production rate shall be
Il0% of the tested achieved rate, but not more than the maximum
allowable production rate. This new allowable maximum production rate
shall remain in effect until successfully tested at a higher rate.

The owner/operator shall request a higher production rate when necessary.
Testing at no less than 90% of the higher rate shall be conducted. A new
maximum production rate (ll0% of the new rate) will then be allowed if
the test is successful. This process may be repeated until the maximum
AO production rate is achieved.

P.

2)

3)
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a. Existing Source Operation

For the existing kilns, the production rate during all compliance testing shall be no
less than 90% of the maximum production achieved in the previous three (3)
years.

13. Visible emissions from the following emission points shall not exceed the following
values:

A.  Ki lns #1,#2,#3,#4,  and #5 l5o/o opacrty

All ancillary silo and storage bin baghouses._-----__---- 10% opacity

Product baghouses . -- ----_ _.

All crushers

I0 % opacity

l5Yo opacity

All screens --------_ ..,-10% opacity

All conveyor transfer points .10% opacity

All diesel engines . 20% opacity

Conveyor drop points ..._.......20o/o opacity

Subpart OOO baghouses ____-.-._.. _. _ .....7% opacity

Subpart AuqrqJAA PSHr 2 operations stack emissions- - - - - - - - - - - 7 o/o opacity

Subpart A,rqrArqA PSH operations fugitive emissions___.___ l0o/o opacity

All other points sources

M. Fugitive dust (See Condition#21)

Opacity observations of emissions from stationary sources shall be conducted according to
40 CFR 60, Appendix A, Method 9.

For sources that are subject to NSPS, opacity shall be determined by conducting
observations in accordance with 40 CFR 60.11(b) and 40 CFR 60, Appendix A, Method 9.

Visible emissions from haul road traffic shall be minimized in accordance with the fugitive
dust control plan specified in Condition#l7.

Graymont shall make at least one visual opacity survey each quarter for each kiln drive
engine. The visual opacity survey shall be performed while the unit is operating by an
individual trained on the observation procedures of 40 CFR 60, Appendix A, Method 9.

14.

12 - PSH is defined as Processed Stone Handling
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The individual is not required to be a certified visual emissions observer (VEO). If visible
emissions are observed from an emission unit, an opacity determination of that emission
unit shall be performed by a certified observer within 24 hours of the initial survey. The
opacity determination shall be performed in accordance with 40 CFR 60, Appendix A,
Method 9. Graymont shall maintain a log of the visual opacity surveys, opacity
determinations, and all data required by 40 CFR 60, Appendix A, Method 9.

The following combined lime production limits for the five (5) kilns, the Sugar Stone
System, operation of the portable crushing system and truck hauling shall not be exceeded

A. For Kilns #I, #2, #3, #4 and #5 collectively:

1) 1,516,250 tons lime per rolling 12-month period

2) 4,706 tons lime per day

B. Sugar Stone System

l) 135,000 tons of sugar stone per rolling 12 month period

2) 1,000 hours of operation for the 100 hp generator per rolling 12 month period

C. Portable Crushing System

l) 750,000 tons of limestone per rolling 12 month period

2) 4,000 hours of operation per rolling 12 month period

D. Truck hauling of stone from the quarry to the plant

No more than 108 rounds trips per day (midnight to midniglx) 24-hour period.

,:",,xJ'ru:;;TllHi:u*1"ff liil,Tffi r;i'#ffi iffi #,nfi i:Tffil".:3."
within 25 calendar days from the end of the previous month. Records of production shall
be kept for all periods when the plant is in operation. Production shall be determined by

:[1il:1Ti:H:?rffi ;Xi:f ;ffi :;ffi':f#:::h:"j;H]:x3J'i"i"'xt"lju,
shall be kept on a daily basis.

Roads and Fusitive Dust

16. Kiln#2'sD fanmotorrateshallnotexceed 1,800rpm. TheFanTachometerreadings
shall be observed and logged once per day.

17. Graymont shall abide by a fugitive dust control plan acceptable to the Executive Secretary
for control of all dust sources associated with the Cricket Mountain Plant. Graymont shall
abide by the most current fugitive dust control plan approved by the Executive Secretary.

15 .
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18 . The main haul road and the sales road shall be chemically treated to stabilize the road
surface at least three times per year. More frequent applications shall be applied, if
necessary or required by the fugitive dust control plan or the Executive Secretary. Records
of chemical treatment shall be kept for all periods when the plant is in operation similar to
the records required in Condition #20 below.

The %-mile portion of the main haul road, closest to the plant, shall be swept at least once
every 30 days. Additional sweeping shall be required, if necessary, as determined by the
responsible plant personnel or the Executive Secretary.

All unpaved roads and other unpaved operation areas that are used by mobile equipment
shall be water sprayed and/or chemically treated to control fugitive dust. Treatment shall
be of sufficient frequency and quantity to maintain the surface material in a damp/moist
condition, such that the opacity shall be minimized at all times the areas are in use or
unless it is below freezing. Records of water treatment shall be kept for all periods when
the plant is in operation. The records shall include the following items:

A. Date

B. Number of treatments made, dilution ration, and quantity

C. Rainfall received, if any, and approximate amount

D. Time of day treatments were made

Additional haul road limitations shall include vehicle speed limitations as follows:

A. Twenty five (25) mph within the plant and in the vicinity of the crusher in the
quarry area.

B. Forty (a0) mph within 1 .5 miles of either the plant or the quarry on the quarry
road.

C. Fifty (50) mph outside of the 1 .5 mile distance point of the plant or quarry on the
quarry road.

D. Forty (a0) mph between the plant and the paved highway.

The haul road speed shall be posted.

Graymont shall abide by all applicable requirements of R307-205 for Fugitive Emission
and Fugitive Dust sources. The full text of R307-205, Emission Standards: Fugitive
Emissions and Fugitive Dust is included as Appendix A. However, to be in compliance,
this source must operate in accordance with the most current version of R307-205.

19 .

20.

21.

22.
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Work Practices

23.

24.

25.

26.

A.

B.

C.

Water sprays or chemical dust suppression sprays shall be installed at the following
limestone handling points, if otherwise uncontrolled, to control fugitive emissions:

Crushers

Screens (emissions not controlled by a baghouse)

Conveyor transfer points

The sprays shall operate whenever dry conditions warrant or as determined necessary by
the Executive Secretary, such that the limitations in Condition #13 will not be exceeded,
unless the ambient temperature is below freezing.

Graymont shall minimize the drop distance from the radial stackers to the stockpiles by
stockpile building procedures of building to the top and side of the establishedpart of the
pile except for the initial pile building.

During start-up procedures, the baghouses for Kilns #I,#2,#3,#4, and#S shall be allowed
to be blpassed while burning start-up fuels (propane, diesel). Baghouse blpassing is
allowed for 7 hours after coal firing is commenced. If bypassing a baghouse occurs more
than 7 hours after coal firing is commenced, Graymont shall follow the notification
requirements listed in R307-I07-2, UAC. In addition if the baghouse is not in service
within the 7 hour limit. Gravmont shall:

Record each occurrence in a log

Calculate the excess emissions

Show justification for failure to have the baghouse in service

Submit an annual report of the occrurences of excess emissions and justification
by January 3 I of the following year

Include the excess emissions in the emissions inventory

At all times, including periods of startup, shutdown, and malfunction, owners and
operators shall, to the extent practicable, maintain and operate any equipment approved
under this AO including associated air pollution control equipment in a manner consistent
with good air pollution control practice for minimizing emissions. Determination of
whether acceptable operating and maintenance procedures are being used will be based on
information available to the Executive Secretary which may include, but is not limited to,
monitoring results, opacity observations, review of operating and maintenance procedures,
and inspection of the source. All maintenance performed on equipment authorized by this
AO shall be recorded, and the records shall be maintained for a period of five (5) years.
Maintenance records shall be made available to the Executive Secretary or Executive
Secretary' s representative upon request.

A.

B.

C.

D.

E.
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Fuels

27.

28.

Graymont shall use coal as the primary fuel, except a combination of coal and petroleum
coke (pet coke) may be used in Kilns #1 and #5, and propane and fuel oil as a startup fuel
in all kilns. Prior to burning petroleum coke in Kilns #l and #5 or coal with a sulfur
content in excess of 1.0 IbA4MBTU in Kilns #1, #2, #3, #4, or #5, an SO2 CEM must be
installed, certified, and operating on that kiln in accordance with Condition 34.

Graymont shall use propane, diesel, and used oil in any combination in the direct fire
heating system for the limestone grinding plant.

The sulfur content of any coal or any mixture of coals burned shall not exceed 1.0 pounds
of sulfur per MMBTU heat input. Sulfur content shall be determined by Graymont
Western or the coal supplier using ASTM Method D-3 1 77 -7 5, D-3 1 7 4-03, D-3 1 7 6-89, D-
4239-94, D-55016-95 or an approved equivalent ASTM Method. If Graymont chooses
supplier certification, the sulfur content shall be tested quarterly from a composite sample.
If Graymont chooses to test the sulfur content of the coal, the composite sample shall be
tested quarterly from a composite grab sample taken every 24 hours of operation.
Records, or supplier furnished certifications, of this testing shall be kept on-site for a
period of five (5) years and be provided to the Executive Secretary upon request.

After a SO2 CEMS has been installed, calibrated, and is operating on a kiln, the coal that is
burned in that kiln is exempt from the 1.0 pounds of sulfur per MMBTU heat input
limitation of UAC R307-203-1(l).

The sulfur content of any fuel oil burned shall not exceed 0.85 pounds of sulfur per
MMBTU heat input. Sulfur content shall be decided by ASTM Method D-3 17 5-7 5, or an
approved equivalent. The sulfur content shall be tested if directed by the Executive
Secretary.

The air heating combustor burning used oil for energy recovery shall comply with the
following:

A. The concentration/parameters of contaminants in any used oil burned as fuel shall
not exceed the following levels:

29.

30.

31 .

3)

4)

s)

6)

Total halogens ....1,000

SuIfur..... .....0.50

ppm by weight

ppm by weight

ppm by weight

ppm by weight

ppm by weight

percent by weight
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The flash point of all used oil to be burned as fuel shall not be less than 100 oF.

Used oil that does not exceed any of the listed contaminants content may be
burned. The owner/operator shall record the quantities of oil burned.

Sources utilizing used oil as a fuel shall comply with the State Division of Solid
and Hazardous Waste in accordance with R315-15. UAC.

Federal Limitations and Requirements

32. In additionto the requirements of this AO, all applicable provisions of 40 CFR 60, New
Source Performance Standards (NSPS) Subpart A (General Provisions), Subpart Y
(Standards of Perfornance for Coal Preparation Plants), Subpart HH (Standards of
Performance for Lime Manufacturing Plants), Subpart OOO (Standards of Performance for
Nonmetallic Mineral Processing Plants) and NESHAP 40 CFR 63 Subpaft Arq\rAJA\r{ (Lime
Manufacturing Plants) apply to this installation.

Monitorinq - General Process

33. Graymont shall install, calibrate, maintain, and continuously operate a continuous
emissions monitoring system for the continuous measurement of opacity on kiln stacksr3
#I, #2, #3, #4 and #5. The ownerloperator shall record the output of the system for
measuring the opacity of emissions. The monitoring system shall operate continuously in
accordance with the DAQ Policy Document for Continuous Emission Monitoring
Systems. The monitoring system shall comply with all applicable sections of R307-170,
UAC and 40 CFR 60, Appendix B, Specification 1 - Opacity.

34. Graymont shall install, calibrate, maintain, and continuously operate a continuous
emissions monitoring system (consisting of a SO2 pollutant concentration monitor and a
flow monitoring device) for the continuous measurement of SO2 emissions on a kiln if that
kiln burns pet coke or coal with a sulfur content in excess of 1.0 lb Sulfur/\4MBtu.

The ownerloperator shall record the output of the system for measuring SO2 emissions.
The monitoring system shall operate continuously in accordance with the DAQ Policy
Document for Continuous Emissions Monitoring Systems. The monitoring system shall
comply with all applicable sections of R307-170, UAC and 40 CFR 50 Appendix B,
Performance Specifications 2 - SO2 and NO* Continuous Emission Monitoring Systems.

35. When a SOz CEMS has been installed calibrated, and is operating, the emission rate of
SOz in pounds per hour measured by the SO2 CEMS for each 3-hour block averaging
period will be calculated by the following formula:

B.

C.

D.

I

En=KxCoo .n^ t (
100 -  o H,o

100

l3 - Kiln #l shall have an opacity monitor installed and certified within 180 days of the baghouse installation.
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36.

37.

Where: E1: hourly SO2 mass emission rate during unit operation, lblhour
K : I .66 x 10-7 for SO2, lb/scf/ppm
Cnp: hourly average SO2 concentration during unit operation, ppm (dry)

Qnr: hourly average volumetric flow rate during unit operation, scfh (wet)
0AH1O: constant moisture value specific to each kiln, percent by volume

All continuous opacity monitoring devices as required in federal regulations and state rules
shall be installed and operational prior to placing the affected source in operation. SOz
CEMS shall be installed and operational on a kiln prior to that kiln burning coal with a
sulfur content in excess of 1.0 lb Sulfur/lv1MBtu or burning pet coke.

Except for system breakdown, repairs, calibration checks, and zero and span adjustments
required under 40 CFR 60.13(d), the owner/operator of an affected source shall
continuously operate all required continuous monitoring devices and shall meet minimum
frequency of operation requirements as outlined in 40 CFR 60.13(e) and R307-170, UAC.

The Executive Secretary shall consider the continuous monitoring requirements to be met
when the following provisions are met:

A. Opacity Monitors and SO, CEMS

I ) Shall operate in accordance with 40 CFR 60.13 and R307 -170 UAC.

B. Excess Emission Requirements

At no time shall Graymont allow excess gaseous emissions to be emitted
to the atmosphere, except as provided by the provisions of R307-107
(Unavoidable Breakdowns), UAC.

The Executive Secretary shall consider the source to be in compliance
with SOz emission limits when the following provisions are met:

c .

Reporting

Priorto installation of a SOz CEMS on a kiln, the average of three
one-hour stack test results are less than the corresponding SO2
emission limit for that kiln.

After installation of the SO2 CEMS on a kiln, the 3-hour block
average is less than the corresponding SOz emission limit for that
kiln.

Three-hour block averages will begin on 12:01am and end every
3 hours, thereafter.

1) All sources required to install a continuous emission monitor shall submit
a quarterly report in an electronic format provided by the DAQ.

1 )

2)

b.

C.
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2) All exceedances are to be reported in the quarterly report with
explanations (R307-170-8 Reason Categories, UAC) and corrective
actions.

Records & Miscellaneous

38. Graymont shall comply with R307-150 Series. Inventories, Testing and Monitoring.

39. Graymont shall comply with R307-107. General Requirements: Unavoidable
Breakdowns.

The Executive Secretary shall be notified in writing if the company is sold or changes its name.

This AO in no way releases the owner or operator from any liability for compliance with all other
applicable federal, state, and local regulations including R307.

A copy of the rules, regulations and/or attachments addressed in this AO may be obtained by contacting the
Division of Air Quality. The Utah Administrative Code R307 rules used by DAQ, the Notice of Intent
(NOI) guide, and other air quality documents and forms may also be obtained on the Internet at the
following web site:

http ://www. airquality.utah. gov I

The annual emissions estimations below include point source, fugitive emissions, fugitive dust, road dust,
and tail pipe emissions. These emissions are for the purpose of determining the applicability of Prevention
of Significant Deterioration, non-attainment area) Maintenance area, and Title V source requirements of the
R307. They are not to be used for determining compliance.

The Potential To Emit (PTE) emissions for this source (the entire plant) are currently calculated at the
following values:

Pollutant Tons/yr
Particulate............. ...... 1114.23
PMro 610.96
SOz ....... 761.24
NO*. . . . . . .  . . . . . . .3994.17
co . . . . . . . .  . . . . . . .7817.80
voc 116.3s
HAPs

HCL t7.29
Chlorine .......6.545
Formaldehyde ............. 5.039
Hydrogen Chloride...... 4.9 I 0
Hexane 1.015
Hydrogen Flouride ...... 0.078
Chromium ...................0.607
Lead . . . . . . . . . . . . .0.602
Cobalt . . . .  . . . . . . .0.577
M & P-Xvlene............. 0.508
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Toluene ........0.446
Benzene. .......0.416
Isomers of Hexane ......0.268
Ethylbenaene...............0.244
Manganese ........... .......0.27 3
Nickel . . . .  . . . . . . .0.211
Selenium ......0.201
O-Xylene.. . . . . . . . . . . .  . . . . . . . .0.112
Arsenic .........0.044
Cadmium ......0.029
Mercury. .......0.032
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Appendix A

R307. Environmental Quality, Air Quality.
R307-205. Emission Standards: Fugitive Emissions and Fugitive Dust.
R307-205-1. Applicability.

(l) Except where otherwise specified, R307-205 applies statewide.
(2) The provisions of R307-205 shall not apply to any sources for which limitations for fugitive dust or fugitive

emissions are assigned pursuant to R307401, R307-305, or R307-307 nor shall they apply to agricultural or horticultural activities.
(3) The following definitions apply throughout R307-205:
"Material" means sand, gravel, soil, minerals or other matter which may create fugitive dust.
"Road" means any public or private road.

R307-205-2. Fugitive Emissions.
Fugitive emissions from sources in areas outside Davis, Salt Lake and Utah Counties, Ogden City and any nonattainment

area for PM l0 and which were constructed before April 25, 1971, shall not exceed 40o/o opacity. Fugitive emissions from sources
constructed after April 25,1971, shall not exceed 20o/o opacity.

Ri07-205-3. Fugitive Dust.
(1) Storage and Handling of Aggregate Materials. Any person owning, operating or maintaining a new or existing

material storage, handling or hauling operation shall minimize fugitive dust from such an operation. Such control may include the
use of enclosures, covers, stabilization or other equivalent methods or techniques as approved by the executive secretary.

(2) Construction and Demolition Activities.
(a) Any person engaging in clearing or leveling of land greater than one-quarter acre in size, earthmoving, excavation, or

movement of trucks or construction equipment over cleared land greater than one-quarter acre in size or access haul roads shall
take steps to minimize fugitive dust from such activities. Such confrol may include watering and chemical stabilization of
potential fugitive dust sources or other equivalent methods or techniques approved by the executive secretary.

(b) The owner or operator of any land areagreater than one-quarter acre in size that has been cleared or excavated shall
take measures to prevent fugitive particulate matter from becoming airborne. Such measures may include:

(i) planting vegetative cover,
(ii) providing synthetic cover,
(iii) watering,
(iv) chemical stabilization,
(v) wind breaks, or
(v!) other equivalent methods or techniques approved by the executive secretary.
(c) Any person engaging in demolition activities including razinghomes, buildings, or other structures or removing

paving material from roads or parking areas shall take steps to minimize fugitive dust from such activities. Such control may
include watering and chemical stabilization or other equivalent methods or techniques approved by the executive secretary.

Rl07-205-4. Roads.
(l) AnV person planning to construct or operate a new unpaved road which is anticipated to have an average daily traffic

volume of 150 vehicle trips per day or greater, averaged over a consecutive five day period,shall submit a notice of intent to
construct or operate such a road to the executive secretary pursuant to R307-401. Such notice shall include proposed action to
minimize fugitive dust emissions from the road.

(2) The executive secretary may require persons owning, operating or maintaining any new or existing road, or having
right-of-way easement or possessory right to use the same to supply traffic count information as determined necessary to ascertain
whether or not control techniques are adequate or additional controls are necessary.

(3) AnV person who deposits materials which may create fugitive dust on a public or private paved road shall clean the
road promptly.

Rl07-205-5. Mining Activities.
(l) Fugitive dust, construction activities, and roadways associated with mining activities are regulated under the

provisions of R307-205-5 and not by R307-205-3 and4.
(2) Any person who owns or operates a mining operation shall minimize fugitive dust as an integral part of site

preparation, mining activities, and reclamation operations.
(3) The fugitive dust control measures to be used may include:
(a) periodic watering of unpaved roads,
(b) chemical stabilization of unpaved roads,
(c) paving ofroads,
(d) prompt removal of coal, rock minerals, soil, and other dust-forming debris from roads and frequent scraping and



DAQE-ANO103130026-08
Page 25

compaction of unpaved roads to stabilize the road surface,
(e) restricting the speed of vehicles in and around the mining operation,
(f) revegetating, mulching, or otherwise stabilizing the surface of all areas adjoining roads that are a source of fugitive

dust,
(g) restricting the travel of vehicles on other than established roads,
(h) enclosing, covering, watering, or otherwise treating loaded haul trucks and railroad cars, to minimize loss of material

to wind and spillage,
(i) substitution of conveyor systems for haul trucks and covering of conveyor systems when conveyed loads are subject

to wind erosion,

O minimizing the area of disturbed land,
(k) prompt revegetation of regraded lands,
(l) planting of special windbreak vegetation at critical points in the permit area,
(m) control of dust from drilling, using water sprays, hoods, dust collectors or other controls approved by the executive

secretary.
(n) restricting the areas to be blasted at any one time,
(o) reducing the period of time between initially disturbing the soil and revegetating or other surface stabilization,
(p) restricting fugitive dust at spoil and coal transfer and loading points,
(q) control of dust from storage piles through use of enclosures, covers, or stabilization and other equivalent methods or

techniques as approved by the executive secretary, or
(r) other techniques as determined necessary by the executive secretary.
(a) AnV person owning or operating an existing mining operation in an actual area of nonattainment for particulate or an

existing mining operation outside an actual area of nonattainment from which fugitive dust impacts an actual area of nonattainment
for particulate shall submit plans for control of fugitive dust from such operations to the executive secretary for approval no later
than September 29, I 98 I , I 80 days after the effective date of this regulation.

R307-205-6. Tailings Piles and Ponds.
(l) Fugitive dust, construction activities, and roadways associated with tailings piles and ponds are regulated under the

provisions of R307-205-6 and not by R307-205-3 and 4.
(2) AnV person owning or operating an existing tailings operation where fugitive dust results from grading, excavating,

depositing, or natural erosion or other causes in association with such operation shall take steps to minimize fugitive dust from
such activities. Such conffols may include:

(a) watering,
(b) chemical stabilization,
(c) synthetic covers,
(d) vegetative covers,
(e) wind breaks,
(f) minimizingthe area of disturbed tailings,
(g) restricting the speed of vehicles in and around the tailings operation, or
(h) other equivalent methods or techniques which may be approvable by the executive secretary.
(3) AnV person owning or operating an existing tailings operation in a nonattainment area for particulate or an existing

mining operation outside an actual area of nonattainment from which fugitive dust impacts an actual area of nonattainment for
particulate shall submit plans for control of fugitive dust from such operations to the executive secretary for approval no later than
September 29,1981, 180 days after the effective date of this regulation.

KEY: air pollution, fugitive emissions*, mining*, tailings*
1999 t9-2-t0l

19-2-r04
19-2-109
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ARGHasrocrcAL REsEARcH coxsulrAxrs

fs'\bJ u I y  1 2 , 1 9 9 4

Mr, Vic Kastner, Quarry Supervi.sor
Continental Lirne Inc.
Cricket tlountain Unit
P .O .  Bo r  669
Delta, Utnh 84624

Re: Cricket [ountain euarry 1994 Tract C
Cultural Resources Sunrey in Millard

Dear t{ister Xastner:

^ A8 per your reguest lRcoll has conducted a cultural resources
r.nventory of Tract c totaling 500 acr€s in the cricket HountaLn
Quarry area of t'tillard Countyl Utah.

The survey was cornpleted June 1,1-1?, L994. Thirteen cultural
r€source sites uere idcntifled and evaluated durj.ng the survBy,
A copy of tRCoB'a report is attached and copies have 

-baen 
fonrarbed

to€oDcGrn-ed-goyernnent regrulatory agency it tne fillnore Btlt Arer
Office and the State gLstoiic preierlation office

An invoice for this work as per purchaee order No. cu 0301 for
Parcer c is enclosed. prease conlacCne if you have any questj,ons,

Sincerely I

Expansion
County, Utah

3.-&.zArfra*.<*
V. Garth Norman
Di recSor

Enclosure

lJt Errr !{t0 Norr!
Ancrtcrl fodq Utrh Samt
(t01) 75631Il

j,a Surv</

cc: Nancy Shearin, Firrnore BrJrt Resource Area ArchaeoroqrsE
Jin Dykrnan, State Historic preservation Office



lxlAtl sulrE Hrs:l9RrC PnEslnyAllox oFFlcE
PROJECI SttllHr3l lon}l

PROJECT NAf.lE; Cricket l{ountaine Quarry f994 Expansion Plan

STATE PROJECT No. r U-94-il(-309b

SURVEY ORGAI{IZA?IOX: ARCO}I

PRINCIPAL TNVESTIGITOR3 V. GATth NOTNAN

FIELD SUPEnVISOR (3):  V.  Garth Notmrn

ACREAGE SURI'SY8D

INTENSIVE: 500 ACRES RECOII/IrIUITf\IE:

7 .5 '  SERTES USGS UAP nernnnUCS (S) :

ICRES

COUNT SI,IITTISONIAII SITE NOS.

421,!d1138- i12Ud1150

a

4Zt{dl  r38-{2t ' ld t  141
42Md11{4 -4zMd1149

SITES NEPORTED

ARCTTAEOLO€ICAL SIIES
REVTSTTS (NO IITVEXmRY UPDATE) _O_

REVTSItS (UPDATED II{ACS .trTT.LCltED)_O_

NEW RACORDTITGS (lr.r,ACS ATIACSED) _13_

TOIAL ARCHAEOI,OGICAL SITES 13

HTSTORTC STRUCTURES (106 SrTE rNFO ATTACHED)

TOTAL NATIONAL REGISTER ELIGIBTE SIAES 10

CHECKLIST OF REQUIRED ITEHS
1,*X_
2 .  X
3. -X--x-

_x_x*x-

_x_
x

4.-X:

1 COFY OF TIItr TIIIAL REPORT
1.51 SERIES USGS ITAP T,'/SURVEY/EXCAVATION I'IARKED
cot{PLETED ll.lAcs SITE IIn/ENTORY rOR}'tS, rI{CLUDED
PARTS A AIID B OR C,
rlltcs EllcoDIl{G FoR}!,
SITE SRETCH !.IAP,
PHCrTOGRAPHS,
7.5' SERIES USGS I'IAP 1IISITE LOCATION
HARKED AlfD IABELLED W/SUITIISOTIAT SITE !{UUBER
COIIPLETED I'COVER SIIEET'' !'/FINAL REPORT T}TD TORIIS



lK(Ilf

Sub jec t :

Project I

Permit:

Authors

Hail ing:

l]ll f,gt iln Notrl
Aocrku Fodq Utll ta(XB
{l0l} 756llu

A8STRACI

on June t4-17, 1994, ARcolr conducted a culturar resourcea
surffey of a 500-acre parcel of BLM rand (Tract c) tor an expansion
plan of the crlcket t{ountaln euarry in t{illard county, utah. fhe
survey Has rsquasted and detailed in the field by t{r. vic Kastner,
Quarry supenrisor for continental Lime rlc. r andl- authorized by ttri
state Historic Preservation offLce, lntigultles sectlon, and tne
l{arm Springs Bt}t Resource .ilrea Office at Fillurore, Utah.

Thirteen cultural reaource sites identified and evaluated
auring.the su:nrey consist of right prehistoric rock aheltercr two
open llthic scatters, and three-eheep canps. fhe ten prehistoric
sites have potential for yielding furth-er significarit cultural
data, _and are Judged to hav-e xatibnar Registei qualrty potential
significance. AlcoN recomn€nds a culturai resouiceE ciairance be
granted to contln€ntal Lime rnc. based upon avoidanct of the ten
prehJ.storic si tes during constructLon.

ARC}IAELOGICAL RESEARCH COHSULTA}ITS

June  12 ,  1994

Cricket Mountain Quarry 1994 tract C Expansion
Cultural Resourcea Survey in Miltard County, Utah

Continental Lime Inc. Survey (CLI-94-2)
by l,RCo[

Bt!,t lntlguities pernit !|o. 93ut5?8532
SEPO Project No. u-94-AK-309b
walm Springs BLll Resource trea Off,lce (S-2+-9{)

V. Ga*h llorsnan

VLc Kaatner, Continental tine Inc.
lfancy Shearim, Fillnore BLU Reaource Area Offlce
Jio Dykuran, Utah State HLstorLc preservation Office



u,s.  I
DeparXrent of t}a fnterlor I

Sureau of land llanagerent I
Otar, State Ottice I

I
su@ary Report of Iasprcction 1

tor Cultural Resourdes 1

1. Report Title: Cri.cket lilountain Quarry Tract c 1994 Development
2. Developnent Conpany: Continental Line Inc.
3. Report Date: 7-L2-94 4. BLU Antiquit ies Fennit t{o, 93Ut575532

SHPO ProJect No' U-94-.[R-309b
5. Responsibl€ Institution: lRCoN. Couaty: l.tillard
6. Fieldwork tocation: ! I f l {  22 S, Range 10 t{,  Sections 3, 10, 15

1. Resourcs Araa: warn Springs (Fi]lnore)

8. Description of Exarnination Proceduress The sunrey $Es
conducted by archaeologists walklng parallel ot zigzag transects
about 15 neters rpart, $itb widar trangcects on steep slopea.
Areas of higher site potential (rldges, eaddlesr benchesr -rock
outcroppings; were examined nore intensively. Archaeological
sites rvere test,ed for culturaL deposltlon.

9. Linear I'liles Sunreyedi trone 10. Inventory fype: I
Legally Definable Acres Su:rreyedl 5o0

11, Description of Findingsz \2. Nurnber Sites round: 13
(See page 2. )  13.  Col lec t ion:  ! l

14. Actual/Potential National Register Properties Aff€cted: 10

15. Literature Search, Iccation/date: SHPO, 5-23-g4i Fillnore
Wa:m Sprlngs Area Office 5-25-94. A review of the State llistorj.c
Preservati6n files, and the t{arm Springs Resource Area Off,ice
flles with tfancy Shearim indicate no prior cultural resource
surveys or rcCoidrd sl,ler in the study area. I Paleont-ological
records search was negative.

1 5, Conclusions,/Recormendations :

Eight rock sheltere and two lithic scattera have National
Reglster guality potential. It is reconnended that future study
of theee sites compare lithics and any other remaine fron the
open lithlc sj.tes Lo help construct the prehistory as Part of a
ner,r Cricket l'tountain regi.onal research desigm involving
subsistence hunLinq gatf,ering strategiea. A variety of possible
uses of rock shelteri  including babitat ion, burial,  cache, and
tenporary hunting shelter should also be exannined as part_ of a
research-design in any future ni. t igation of archaeolog+c?f si teE
that rnay be undertaken if construction inpacts are anticipated.
(See 16 cont 'd  be low.  l

1?'. Signatur" 'U 
r.d'4.*-" -

For BI.,III Usr Onty
BLH nsport fD No.

Report Acceptablc tca f,o
tltlEation Aeceptable tctf,o*-
Coucnts:



11. (cont 'd) .  Cul . tural  r€source s i tes ldent l l led and evaluated
dur ing the eunrey consiet  of  e ight  rock shel ters,  two open l i th i '
scat ters,  and three sheep camps. The prehistor ic  s i tes-contain
potent ia l  for  y ie ld ing fur ther s lgni f icant  cul tural  data.
Indiv idual  s i te descr ipt ions and evaluat ions fo l low,

sltc D!3crlgttoar

Site 't2lldll38*Rock Shelter. A rock shelter 2 n. deep, 1 m.
wide,  and 1.5 n.  h igh facee eaEt at  the base of  a rock outcrop
localed 20 n. above a draw on a north facing Blop€. The doon^ray
is .?5 m. htgh. It contains a large pack rat nidden, partly
disturbed by uamrals, and charcgal .fron an old nidden burned
intentlonally or naturally by a range fire. Ihe floor contains
at least 20 cn. of fi l l . Otber than the cbarcoal. no surface
signrs of possibl.e hunan occupati.on coul,d be detected. Careful
lnspection dosn slope dld not detect llthic remalns. The floor
was probed but not adequately teated for bunan remains, due to
the extent of the pach rat rnldden. The suitabillty of the
shelter for tenporaer hunan occupation, cacha storage, or grave
burial warrants a Judgenant that lt eould have been util ized by
seasonal hunters. Thle site has Natlonal Register pot€ntial.

Site 42!1d1l3g*Llthic Scatter. Visi^ble renalns of this sparse
lithic scatter are llmited to a 2 \,6 lBeter area on the south
edge of a saddl.e. obsidian lithic debris include a retouched
util ized flake, a decortation acraper, a secondary flake and a
tertiary flake. Conccntratod but lfunited renains and soil
conditions suggeat nor€ €xt€nsive litbics covered by eroelon of a
kil l. butcher and lithic preparation site. Random ehovel tests or
the saddle did not extrrose any sub-surface cultural renains.
This sLte has National Register potentlal.

Si te 421, !d1140--Rock Shel ter .  Thls shel ter  Ls a round geologic tuk
on the eide of, a lLnrestone cliff, with rtater fonned limestone
encrustation and stalactltes. The tube descends at about 20
degrees for 1O meters to its rear floor level with deep wind
blown eoil f iU. The roof at the eDtrance is 3 neters hLgh, and
there is a 2 X 3 neter platform floor at the entrance which is
about 2 meterc above the preaent talas slope at the base of the
lirnestone cliff formation. Possible human bonee fron a disturbec
burial n€re on the aurf,ace, and wcre relnturned for preservation.
Rennants of a packrat nidden are eroded into the lower entrancc
floor, Bite of chareoal and smoke blackened walls indicate
possible hunan occupation, and/or a past burned pack rat nidden
fron a range f i re.  No f l th ic renains could be detected.  A shovel
test to 2o cn. in the shelter interior confirms deeper
depoeition. A large namrnal tooth 4 cm. Iong abovc the gun line
t las exposed in the test .  This s i te has Nat ional  Register
potent laL



51te {2Md114L--Rock SheIter .  Thj .s large rock sheLter faclng sout .h
neasures 2.5 neters wide and 6 neters deep, The shei ter  is  wel l
protected by a 15 n€ter  long natural  l imestone wing wal l  to the
front  r+est .  A dist inct ive feature of  th is shel ter  ls  a protected
ledge about 8 meters directly above the shelter that can-be
reached through a bole ln the c l l f f  on the'north of  the cave,
which could have been used as a lookout. A shovel test in one of
two vandaj. pits penetrated 6O cn. to bedrock, expoeing a
conpacted floor at a depth of about 10 cn. with charcoal sand mix
blow that containing an obsldian flake. The lower level ls sandy

'Ioan and rock utix. Scattered obeidlan flakes are on the surface,
the roof is fire blackened. l l l.storic occupation renains conslst
of a rock lined fire pit, and a burnt log wrapped with baiting
wire. lhis sita has National Register quality.

Site 42Md1142--Sheep Camp. This sheep cannp is located east of
the road ln the north end'of Big Sage Valley on a confluence
between two interrnittent washes. Trash frorn the sheep canrp
consists of a vari.ety of food tin canEr a 5 gal gas can, a motor
oil can, and two pint pa5.nt cans. fhe paint caDs were probably
used for paint brandlng sheep. The cans were oostly disgarded in
the wash to the east and notth of the canp 6ite, and a few
isolated cans are located west acroes the road and on up the wash
to the Nld about 50 met;rs. This site lacks National Rcgister
qual i ty .

Site {2Hd1143--Sheep C.rnp. This slreep camp con6i6t6 of three
unitE that ertend fron a draw eaetward along an alluvLal fan to
the interrior western edge of Big Sage Valley. Tbe oldeat unit
on the west by a junipcr etand measures 5 X 15 rneters (eec photo
center), and consists of about a dozen tin cans includlng a
double hole solder can dating from the early 19OOrs. Another
snaLl l inited us€ canp Just 6ast of the roaa consists of a eolder
hole nilk can, a medecine bottle, 2 Frince Albert cans, rrood
chlps, and a depreeeion. The nain cdlrp unit in the center
neasuring 30 X 60 neters had ilor€ extended use, uith a variety of
over 20 cansr l lass bot t les,  a wash pan, barrel  s t rap r ings,  a
rock Iined fire pit, and fire wood chigs. The site lacke
Nat lonal  Register  gual i ty .

Si te 42t i td1144--Rock Shel ter .  The interr ior  of  th ls rock sheLter
is 3 neters wide and 3 neters deep, and the floor tapers and
slopes up rt about 5 degreas to thc nlrrolr bnck. A larEr windovr
1.5 meters above the doonray (s€e photo) ,  neasur ing t  neter  h igh
Ui o,?5 m€ter wide,  opens t6 a ter lace 6n the innei  sest  s ide 5f
the shel ter ,  The inside cei l ing measures up to 2 n€ters h igh.
Bet l 'een 20-30 ctn.  of  most ly  Joose f i l l  ins lde the shel ter  has
resul.ted nostly from material brought in by a variety of
occupants inc luding pack rats,  chipnonks,  b l rde,  bats,  snakes,
and larger ma.nrnals as indicated by feces. Bones observed include
snall species as well as larger manmals. Charcoal bits are in' 
soil at th€ entrance, but spatllng hae removed any trace of snoke
blackend interrior. there are abundant fresh Juniper twigs on



the f loor fron ani$al act ivi ty. fhe si. te has l |at ional Registerpotent, ial .

si te 42! 'rd11ls--Rock shelter. A snal l  rock sherter 2 neters deeand 0.75 neters wr-de with 
" 

rt i t l r  ;6;e-;p-ceir i"g-i . !  t l i=go"noi 'n one sectionr-also a bird ne't-,  and a,pack rat nidden. inelevel froor is 0.5 meter belor tie outsiie entrance. ?he sh€r.teic tocated on a north tace alope 9! a rarle-;iail-il"t'"itlno"
east fron Cricket llountains ini,o rig-saie'varr"f . 

-iii 'aiiiiit"

Broof of human occupation waa ouse#ea, 
-uui- 

the'she-ii"i-ii ' '
suitable for tenpo.Ty occupation, uuiiar, or cache, and shouldbe.thoroughly tested bef,ore'any iutuia-Giaets. The gite hasuatj.onal Register signiftcance. . 

l

sit6 {2Hd.1146--Rock shclter. A rock ehelter s seters deep, Imeter wide, 
"nq_r^neter 

hish faces goutt- i ;- ;  ;" t i - i i i t l I i5areeess on the sourh s_rope 5f a large riag- that extlnas-eilt tro,cricket ltountains intb irig sage yqirey- 
-The 

shelter has about 3.cm. of flrl above bedrockl rtie fitl incrudes ord dispersed packrat midden, and- a variety of ord bonee arra-cnarcoar-. Thecharcoal could have resuited from eiinei 
-rroran 

occupation orburned out nidden f,ro,rq a range fire. .L Jeti"itc fioJi-or-nunanoccupation was observed, but it is suitauli-i"i-t5i,i;;";;
sherterr and could have been utirlzed foi' bunar or cache. rtshould be thorogghly tested uetoie-iny-iut"i" constructioninpacts, The siie iras nationii-iagi;-lei-fiientiar.

site 42Md11{?--Rock sherter, A rock eherter 3 neters deep, tneter wide, and^l^9.::r high rn a roek oui"iop-f;;;;-;";i["iu"t
belont the suurit on the we6tern aide of i l,ri-irag.:- il;-;"bx otthe shelter is conplet,ely filred-wiitr-i r"ie" pack rat nj.dden ancactuarly continues-2 additional neters to i'smirr openinf-in tnenorth end. The_surface area of thi i-opeting, as nelJ as Bost ofthe nain area of the shelter ie gnoke Ltacr6nea. over 20 cm. offill cont'ains burnt bone. 

-itre 
smoke blackend interior could havereeulted fron h','nan. burning gr from burned out pack rat middencaused by a range fire. uo definite pro-i oi r,lnaii i"""pili"nwas observed, but it is suitable for 

-ttnporiry 
sherter, ;;d'courchave been utirise-d for a buriar or cachel it grrould bethoroughly tested^!:f"r" any-iuture construetion-Ge""i".

The sire has uational Regisiei potenrial.

si te 42Md1l48--Lithic scatter. Thls l i thic scatter isstrategically l0cated on a saddle alonE i-game trail throuqh amajor draw thar connects the Eouthern fread-ot--riirn;.;'?;;;n to
l ig- l lg" vartey- An ant hi l l  on the north ecae ot the saddlecontains tert iary f lakes which indicates some-eroeion r i i i . -other lithics observed are ti:uitea-to-i[ree-'ietouch€d anduti l ized ftakes of obsidian. rhe-rni in-; i ; ;"-on the hresr of thesaddle runs north 1.2 miles to another saddle where an isolatestemned 9ypsorn point. brse of railk white ctreii was idenrlfieddurins rhis sur-ey. rhe sire. has Nationi l- iegiJiei-p6ienti i r .



Site 42Hd1149--Rock Shelter. A rock shelter 1-5 meters deep, 1
![eter wide, and l meter high in a rinrock outcrop faces north 3
netera below the sunnit on tbe western side of a NS ridge, and is
due east overlooking the saddl.e l i thic si te 42Hd1148. The f loor
Ls leveled and partly conpacted fron nanrunal occupation, and the
floor contains lnix fion a dispersed pack rat nidden. The eheltar
roof and back are snoke blackened, and there ls burnt bone ln the
f,Ioor fitl. There app€ars to be artj.ficLal rock flll in tbe back
of a posslble burial or atorage cache. The srnoka blackand
interior could have resulted fron hunan burniDg or from burned
out pack rat nLdden caused by a range fire. f,hie ehelter should
be tloroughly tested for bunan occupation before any futurs
constructlon inpacte, This slte has National Reglster potential.

Slte {2Hd1150--sheep Carap. This extended use sheep canp covers
about a 20 f, 20 ueter area oD an alluvLal fan at the base of a
draw. Scattered trash congl.sts of a variety of tln cans
including a double solder hole canr a catsup bottle, a nustard
bottle, whj.sky bottles, broken glass, tobacco cans, a pJ.tch fork
handle, a cooking pot, wood board, and fire wood chips. Tbis
site lachs National Register gualtty.

lsolatcd FLndr

fsolated historl"c trash, tlo6tly tln cans, rras obsetirted but
not r€corded durLng tlre Burrtey unleee sone extended activlty or
partlcular interesi could be attributed. lfon-stgrnlficant
Lietorlc sites less than 50 vears old wer€ noted as isolates.
Scatt€red historic Lsolatea iinds rrere prJ.narily related to sheep
berding. and mineral erploration. fract C lsolates are llsted
below.

Ifact C faolates
X-l 3 solder trole tin cans of possible temporary sheap cannp

obscurred by wagh erosion.
,f-2 posslble nLner'B canp re.ir ProsPeets in lron Basin

dating to the 1950's-consLsts of a jualper stumP with
nails in the top for a nissing table top, a board
nailed to a tree, sba€t tin, bailing wirer wire
bracket, and shale slab.

x-3 Tin cans as poseible extension of sheep ca:np 4211d1142.
x-4 Retouched utilized flake of obsidian-
x-5 ttiscellaneous traeh of, possible gheep ealnP dating to

t h e  1 9 5 0 ' s .
X-6 Stemmed Glpsum po5.nt base of nil.k white chert Located

on a saddle. (See f igure. )



Dlrgurrl ,oB.

fhe prehl.storic sites are being evaluated in conjunction
witlr eites previously recorded in the area by ARCON and tbe BLM,
which nor.r total 25. Identification of these sites throuqh
Continental Line's exploratlon progran is developing a
potent.lally etqntficant data base for helping construct the
area'e prehistoryl even though tenporal diagmostic remaLne arc
stlll tinited. the isolated G1rysun point, dating to Late
Arcbaic/frenont times, is the only prehigtoric diagnostic
artifact identified during this sunrey, and it has been noted as
an Lsolate in the 42l.tdl1il8 Il.t^LCS site form for the record of
possibly related eaddle hunting activity.

16. (Reconnendatl.ons eont,d) llitlgatton data recovery on
Natlonal RegJ.ster guallty potential sl.tes ebould be considered
for sites that could be inpacted due to thelr locations in
natural traffic corrldore and prorinl.ty to slopes tlrat will be
strip nined. The BLH way wJ.sh to consider the potentlal value o:
sone additlonal data recovery on lithlc sLtes as part of a
dLstrict reeearch deslgm plan prior to antlcLpated construction
inpacts. The National Register qualLty potentl,al of eites is
surnnarized as follows:

Sigrnlf,icant
Sigrnif icant
Significaat
Signiflcaat
Non-significant
Hon-signifLcant
Sigmificant
significant
Sigmificant
Slgrnlficant
Significant
SiEmifieant
Non-SigDificant

time Inc. be granted a
project, with the fol lowing

1. That al.l conEtructlon activity ba confincd to the areas
surveyed,

2. That the ten National Register guallty sites be avoided
durlng constructlon, or tbat nitigated be carrled out prior to
anticipated construction inpacts,

3. That constructLon pcrsonnel refraln fron collecttng or
othenrise disturbing the recorded sJ.tee, and any otber
signlficant unrecorded cultural natertals that nlght be
enbountered during development.

'[2Md1138 Roch theltar
42Md1139 Lithic Scatter
jlzlt ldl140 Rock Shelter
42Hd1141 Rock Shel ter
42Md1142 Sheep Canp
{21'1d11,43 Sheep Canp
{2Md114il Rock Shelter
42Md1145 Rock Shelter
{21{d11/t5 Rock Shelter
42!!d1:.rt? Rock Shelter

. {2Md1148 Lithic Scatter
42Md1l{9 Rock Shel ter
42Md1150 Slreep Canp

ARCON recomnsnds that Contlnental
cultural resoutces clearance for this
r€comnended stipulations :



4. That constructi-on activities
archeologist be notified inmedl,ately
mat€rials are encountered.

csase and the 8IJ't
i f  unrecorded cul tural
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/K(|t{ ARCHAELOGICAL BESEARCH CO]ISUUTANTS

August 15, 1995

Mr. Vic Kasfner, Quarry Supcrvisor
Continental Limc lnc.
Crickct Mountain Unit
P.O. Box 669
Delu. Unh 846?4

Re: Crickct Mountain Quarry 1995 Expansion hogram
Cultural Resources Survey in Millad County, Unh

Dear Miger Kastner:

As per yotu request ARCON has conductod a cultural resourc€s invcntory of a total of nine miles
of proposed acccss corridor rnd cxisting road improvefirent, and about 130 acres of intersive
survey according to yoru directive in the Cricket Mountain Quarry ffca of Millard County, Utah.

Thc srrvey was completcd July 6-7, 1995. Four cultural rcsourcc sites werc identified and
cvaluated dwing the survcy" A copy of ARCONT r€port is auached ald oopies have been
forwarded along with IMACS site fsrns to concerned govenrmeilt regrrlatory agency at the
Fillmore BLM Area Offrce and the State Historic Prescnration OfFce, Also, on tlrcse dates,
ARCON conducted archacological site inspections and evaluations of pneviously reco'rded sites
within anticipated dcvelo'prncnt impact arcas for frrturc mfigation rc$carch dxign considcmtions.

An invoicc for this work as per purchase order No. CM-l166 is cnclosed. Please contact me if
you have any qucstions

Sincerely,

%eZa-tt'*--*
V. Crarth Nornan
Direaor

Enclosure

CC: Nancy Shearim, Fillmore BLM Resource Area Archaeologisr
James Dykman, State Hisroric Preservation Office
Kenneth L. Wintch, Division Snte l-ands and Foresty

!3! Fsst 300 Nodh
Ancricrtr Forlq Utab taflB
(t0l) f55-3112

$(
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Subject:

Project.

Permit:

Author:

Mailing:

ARCHAELOGICAL BESEARCH CONSULTANTS

l T l t 'August 15,]9{

Cricket Mountain Quarry 1995 Expansion Ptogram
Cultural Resources Survey in Millard Gounty, Utaft

Conthental Lirne Lrc. Survey (CLI-95,1)
by ARCON

BLM Antiquitirs Perrnir No. 95O57632
SHPO Projoct No. U-95-AK-326b6
Warm Springs BLM Resource Arca Office Mini Pcrmir

V. Canh Norman

Vic Kasner, Continental Lime lnc.
Narrcy Sh€8rirn, Fillmorc BLM Rasoruce Area Office
James Dylcrnan, Utah Swe tlisoric Prcsnrarion Office
Kcnncth L. Wintch, Division Stae lamds and Forestry

ABSTRACT

On July G7, 1995, ARU)N conducted a cultural rrsouacs snrey of a total of nine miles of
proposed acccss conidor and existing road impovemcnt, and 130 acres of intensive $rrvey on
BLM and Sute adminiser lands for propomd cxpansion plan of the Cricket Mourrain auarry
arca in Millsrd County, Utah- The suvey was rcquestod and d€tail€d in thc ficld by Mr. Vic
Kasncr, Quarry Supervisor for Continenal Lime Inc., and arnlrorized by thc St&te Hisotic
heservation Office, Antiquitiai Scctior\ ard thc Warrr Springs BLM Rcsourcc Arca Offic€ at
Fillmore, Utah.

The inventory rpsulted in idcntilicatio'n and recording of four historic sites dong prropmcd acce.ss
route developmenl Sitc 42Mdll?7 is a limiled tash dump, pmsibly froan ranching caurp
activity. Two othc.rs arc ranching (shcep) camp sites (42Md I 178 & 42Md I l?9). Nonc of rhcsc .
sites have National Regiser quality. The fourth hisroric sitc (42Mdl t80) appcars to bc an
extended seasonat campsite rclrtod to early nnching. This sitc has National Rogistcr guality
potential bascd upon possiblc contcnts of tlre dep'ressions to bc dctccnined through funue rccing.
ARCON recornmcnds that frnal NR dacnnination and nritigation of 42Mdll$ as rnay k
required prior to gnnting a cultural resourccs clcarancc for mining development in the site area.

Itt Erst 3{X} Nortb
Arcricrn Fo.lq l.rbh 8{003
(t0r) ?56.3tI2



UTAS STATE HISTORIC PRESERVATION OFFICE
PRO'ECT SUMMARY FORM

PROJECT NAME: Gicket Mountains Quany 1995 Expansion plan

STATE PROJECT NO.: U-95-AK-326bs

SURVEY ORCANIZATION: ARCON

PRINCIPAL INVESfiGATOR: V. Garrh Norman

FIELD SUPERVISOR tS): V. Ganh Norman

ACREACE SURVEYED

INTENSIVE: 9 MILES CORRIDOR: t30 ACRES

7.5'SERIES USGS MAP REFERENCE (S): Candland Springs

STTES RErcRTED

ARCHAEOI,OCICAL SITES
REVTSTTS (NO rNI/ENTORY UPDATE)

COUNT SMITITSONIAN SrTE NOS.

REVISTTS (UPDATED IMACS ATTACX{EDI_2_ 42Md1080, 42Mdll25

NEW RE@RDINOS (TMACS ATTACHED) _l_ 42MdttTt42Mdlt80

TOTAL ARCT{AEOI.,OGICAL STTES

HrsToRlc STRUCTURES (106 SrTE INFO ATTACHED) _0_

TOTAL NATIONAL RECISTER ELICIBLE SITES -I- 42MdII8O

CHECKLTST OF REQUTRED rrEMS
I.-X- I CI}PY OF THE FINAL REPORT
2.-X_ ?.5, SERIES USGS MAP WSURVEY/EXCAVATIoN MARKED
3.-X- CI}MPLETED IMACS STTE IT{\TENTORY FORMS, INCLT'DED

-X- PARTS A AND B OR C,
-X- IMACS ENCODING FCIRM,
-X* STTE SKETCH MAP.
-X- PHOTOGRAPI{S,
_x_ 7.s' sERms uscs MAp wsnE LOCATTON
-X- MARKED AND LABELLED WSMITHSONIAN STTE NUMBER

4._X_ $MPLETED 'COVER SHEEfl WF{I.iAL REPORT AhtD FORMS



u.s.
Depattment of thc Interiar
Bureau of land Managem.n

Utoh Stue Olfice

Summary Rcport of Inspcction

tor Culturaf Resourccs

For BLM Use Oaty
BLM Report ID No.

ReportAcceptabh yes*No_
Mitigetion Acceplable yes_No_
Coruments:

I. Report Tirle: Cricker Mountain auarry 1995 Der"lop'nm;
2. Development Comp6ny: C,ontincntal LfuBe Inc.
3. Report Date: E-t5-95 4, BLM Antiquiric permit No. 95ur52632

SHPO prolxr No. U-95_AK-326bs
5. Rcsponsible Insrirurion: ARCON. C.ounty: Mill&d
6. Fieldwork laadon: T 2 t s, R gw, socrions li, lg; T 2ls, R l0w, secrions 2i,26, 3s:T 22S, R 9W, Scaions 5, 6; T 2ZS, R lOW, Sections l, 3, 10. I L

Srate lxase Land: T 22S, R l0W, Scction 2

7. Resource Area: Warm Springs (Fillmorc)

I' Description of Examination Procodurcs: Thc $Jvcy was conductcd by archaeologics
*lking two parallel 

Tfft" 15 mcrcrs arrt, with widcr transcocrs on secp slopes. Arcasof higher site potcntial (ridges, saddles, u*no, roct outmopjings) werc 6aamircd morc
intersively.

9. Linear Milcs Suncycd: 9 10. Invcntuy Tpe: I
L,ega[y Definable Acres Surveyod: li[

ll. Description of Fildings (Sec page 2.) 12. Number Sires Found: 4 3. C-ollcction: N

14. Actual/?otenrial National Regisrcr properties Affected: orre hisoric sirc.

15. Uterature Search, l-aalion/datc; SHPO, 7-S-95;Fillmorc Warm $prings Area Officc.No other cultural ntsottlse inventorics have bocn oonducrcd in thc strdy area since ARcCINtt994 invenrory. A palcontological records search ** 
".g.tir.

I 6. Concl usions/Recommendarions :

The inventcy rcsultcd in idcnrificatir:n and &cording of four historic sitcs along proposed
acsess route developemem Site 42Mdll77 is a linitsd trash dump, possibly toit iror,ing
camp aaivity, Two 

"{uo-1T 
ranching (shccp) canrp sitcs (42Mdili8 & aluattzll. Noneof these sites have National Rcgiser- quality. t" roinr, hisoric sire (a2Mdt lg0) appears ro

be an extended seasonal campsite rerated ,i 
""tty 

ranching *d/o, po*ibte minerat
exploration. This site has National Regiscr gdry pon"rii"t based" upon nrspected conrants
of the depressions to be derefinincd through lirtur tis e,xcavarion.



ARCON recormends that Continental Lime Inc. bc grantcd a cultural resourccs
clcarance for this proJeq afler cornpliance with the following recornmended sipularions:

l- That all consruction activity be confined to rhe areas suweyed,

2. That Site 42Mdl180 be testcd for National Register quality significancc, and
mitigiated a$ may be required for data tccovery prior to initiating mining developncnt.

3. That construction personnel rcftain from cotlecting or othcrwise disubing thc
recordcd sites, and any ohcr significanr uruecordcd cultural materials that mighr be
enoounlered during developmcnt,

4. That construction activities ccase and rhe BLM archcologis be norified immediarely
if unrcoorded cultural matcrials are encountered.

17. signature 4?*:9fr 
<'? 

"' t

I l. {cont'd). Otltural raource sites identified and evaluatcd during thc srvey corsisr of a
s?afsc historic trash scatter, two rarrching sheep camps, and an cxtended campsire with
fcawes that arc describoal below.

Site Descriptions

$itc 42Md1l7?-Traslr Scanqr" This sparcc tra$ scadcr, 200 X 25 rucrs, is located along
the Broadsrouth Canyon rsd off thc north cnd of Big Sagc Vallcy. T?rc sitc consiss of
about 12 widely scatteted carts,I single fragmcnt of yellow*intcd glass, and a single
fragrmnt of millcd wood. Two can fragncnts mixed in the berm dirt from fadlng the road
indicate possible road impect of the site. The site lacls any cvidcncc for cuttrnat O"pouition
and disinctivc tcmporal diagnostic remains. This site lacls Natiorul Rcgistcr quality.

Sile a2Mdt l?8-Rurchinq $hctp Qrntr>. This campsire is located on a fiagcr ridgc on fie
south side of Broadrrou& &nyon, on the north side of ttc Aradd road ttur panty irnpocrs
the site" The site covers an 8 X 10 nrtcr area, and consigs of Bone CUina jtrcrOs, two soldcr
end-hole milk canq and axc-cut juniper linbs. There is no evidencc for culrural dqah. This
site lacks National Regi*er quality.

Site 42Mdll?9-Ranching Shccp Camp. This site is locared on an alluvial fan off the south
base of a ridge, and a rwo uack road crosses the north end of the site. 'tfhe site covers a
45 X 15 mctcr arca' and consiss of solder hole tin cans, a Prince Albcn tobacco can, e goffee
can lid, a clear glass catsrp bottte, aqua*inted bonle gt*ss, alrd fugncnts of millod urood,
and a:(c-cut juniper. Thcrc arc no feattrcs, and no evidcncc for deph. Tlrc sitc lacks
National Rcgicer qudity.



Site a2Md | 180--Campsitc. This site appcars to bc an extended scasonal campsite rclated to
early ranching. Mining procpcaing firnction is also possible, bur no early prospects are
known in this locality. The site covcrs a 15 X 20 meter area between two washes where rwo
draws meet, and has been panly impaeted by a gradod red. Thc sitc has hve features: a
meter wide tock cairn in a depression, and four other dcpressions that are each about a mcrcr
wide. The site can bc dared to the late l80CIs frorn a doubte solder end tin can, and a metal
box tlpc kitchen cooking-ovcn slovc. Basod upon contcntt of thc dcpressions to be
detcrmined, this sitc has Narional Rcgivcr gualiry potcntial.

Isolated Frnds. Isolates obscn/€d during thc survey arc limicd to a fcw tin cans along the
Brcadmouth Canyon road side. None of thcsc itcrns havc hisroric interest thar aares otOer
tlun 50 years, so they were not recorded.
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ABSTRACT

From September 1? to September 24, 1996, Western Culrural Resource Managemeut,
Inc. (WCRM) cornpleted a Class III culnrral resource inventory of one parcel of land
(Continenul Lirne Inc., Tract D) and ponions of three additional parcels of land (Continental
Lime Inc., Tracts A, C, and E) totatling 968 acres for expansion of the Continental Lime,
Inc. Cricket Mountain Quarry. During the survey, 10 sites and 34 isolated occurrences were
recorded- The sites and 13 additional previously recorded sites within Tract C were flagged
with a 100-foot buffer zone to allow for exploratory core drilling. Based on observations
made during tlre placement of the temporary protecdve flagging, boundaries of two of the
previously recorded sites were modified and both sites were ii-rnappeO. In addition, 16 sites
recommended by Archaeological Research Consultants as eligible for the National Register
of Historic Places were reevaluated by Western Cultural Resource Management at the request
of the Bureau of l-ard Managemert, House Range Resource Area, and Continental Lime Inc.
Seven of the ten new sites found during the current survey and two of the re-evaluated sites
were recommended for the National Register of Historic Places (NRIIp).
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INTRODUCTION

From September l7 to September 24, 1996, Western Culnrral Resource Management,
Inc. (wcRM) completed three tasks for continenul Lime, Inc.:

l) A Class III cultural resource inventory of one parcel of land (Continental Lime
Inc", Tract D) and portions of three additional parcels of land (Continental Lime Inc., Tracts
A, C, and E) toulling 968 acres for expansion of the Continental Lime, Inc. Cricket
Mountain Quarry.

2) e' total of 19 previously recorded sites were reevaluated. Sixteen of 33 previously
recorded sites were reevaluated as directed by the scope of work, two (+Zy,4;rci,
42Mdlt43) were reevaluated because of observations rnade during flagging, one was
reevaluated in error (42Mdl l40).

3) Twenty three sites werc flagged with a 100 foot remporary buffer zone, at the
request of the Bureau of knd Management (BLM), to allow for ixploratory core drilling in
the immediate vicinity. Thirteen of these sites were in mine Tract C lpreviousty recorOeO;
and l0 were newly recorded by WCRM and located in Tracts D and E.

The surveyed area and all sites investigated are located on BLM lands in the House
Range Resource Area of the Richfield District. charles w. wheeler conducted a search of
the BLM files in Fillmore, Utah on September 18, 1996. Thirty three previously recorded
sites were found in the project area (Norman !993,19g4a, lgg4b, lggsi, wcRM revisited
30 of these sites.

The cultural resource snrdy was performed in compliance with the mandates for
protection of archaeological resources on public land and for publicly funded or permitted
projects. These mandates are put forth in the Antiquities Act og fg06, the Nationai Histori"
Preservation Act of 1966 (as amended), the National Environmenral Policy Act of 1969, and
the Archaeological Resources Protection Act of 1979. The current projecr was conducted
under BLM Culnrrral Resource Use Permit 96UT5 4947 and State Project-number U-96-WE-
0519 p,s.

Michael Brown requested and Robert Robison administered the project for Continental
Lime' Inc. Thomas J. I-ennon administered the project for WCRM. WCRM archaeologists
Charles w. wheeler, Dawn Snell, and Geoffrey Cunnar actd as supervisors. Crew
members included Tom Reider, Richard Walter, Oliver Patsch, and Jim liry.t. Work was
discussed with Nancy Shearin, BLM House Range Resource Area archaeologist, before,
during and after the project. Nancy Shearin also participated in on-site documentation of
recent vandalism to a cave site (42Md1350) that wcRM recorded.



Project Location

The Continental Lime Inc,, Cricket Mountain Plant is located 35 miles soutb of Delta,
Utah. The parcels of land surveyed are located approximately 10 miles west of the plant
along the flanks of the Cricket Mountains in those areas of proposed enlargement oi tne
Continental Lime mining operation. The project area, sires, and isolates are plotted in
Figures 1, 2,3, 4 and 5. The legal descriptions of the surveyed area are piovided in
Table I and the legal descriptions of the sites are provided in Table 2 and 3. The legal
location and description of isolates are provided in Table 5. The entire surlrey was locaied
on mining claims situated on BLM land.

Table 1. I*gal L,ocations of Areas Surveyed for
(candland spring, utah 7.5' euad) continenral Lime, Inc.

Tract A. T21S. R10W
Section 25
Portion
Portion
Portion
All
Alt
Ail
Portion
Ponion
Ail
Alr
All
Eth
Alr
An
Ail
All
All
Ail
Et/z
Alt
Portion
N%
Portion
Portion
NZz
EK
Alt

NW NW
NW NW
NE NW
sw Nw
sw Nw
SE tllv
SE NW
sw Nw
sw Nw
SE NW
SE NW
NW SW
Nr$f sw
NE SW
NE SW
NW SE
NW SE
NE SE
NW SW
NW SW
NE SW
NE SW
NW SE
NW SE
NE SE
sw sw
SW SW

sw
SE
sw
NW
NE
NW
NE
sw
SE
sw
SE
NW
NE
NW
NE
NW
NE
NW
sw
SE
sw
SE
sw
SE
sw
NW
NE

NW SE SW
NW SW SE
NE SW SE
sw sw sw
sE sw sw
sw sE sw
sw sw sE
sE sw sE

Section 26
Portion SE NW NE
Ponion SE NE NE
AII NE SW NE
EV2 NE SE NE
Portion SW SW NE
Nlr SE SW NE
Ponion SE SE NE
Portion NW FIIV SE
Portion SV/ NW SE

WVz
Ponion
Portion
E/ '
All
WUz
Ponion
Portion

Section 23
Ponion NW NE
Portion NE NE
Portion SW NE
Ponion SE NE

Section 24
Portion NW
Ponion SW

SE
SE
SE
SE

NW SW
NW SW
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Figure 2. Gineral project locarion Tracr A.
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Figure 3. General projes location Tracr B.
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Figure 4. General project locarion Tracts C and D.
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Figure 5. General projed location Tracr E.



Table l. kgal l.ocadons of Areas Surveyed for
(candland spring, urah 7.5' Quad) continenral Lime, Inc. (cont.)

Section 35
Portion
Portion
All
All
N7z
N7z

NlV SE
NE SE
SW SE
SE SE
NW NE
NE NE

SE NE
SW NE
NE SE
NW SE
NW SW
NE SW
NW SE
SE SE
sw sw
SE SW
SW SE

NW NE
NE NE
NW NW
SW NE
SE NE

WVz
Eth
All
WVz
EVz
All
Wt/2

Section 9
Eth

AI
Wt/2
Eth
An
wth
EVz
All
wth
Portion
EVz
AII
Wr/z
W%
Et/z
All
wr/2
Ponion
Ponion
Portion
An
Portion
Ponion
Ponion
All
All
All
Ail
Ail
Alr
WVz
All

SW NW SE
NW SE SW
NE SE SW
NW SW SE

}.NV NE NW
NE NE NW
NW NW NE
SW NE NW
SE NE NW
SW NlV NE
NW SE NW
NE SE NW
NW SW NE
sw slv Nw
sw sE Nw
SE SE NW
SW SW NE
NW NW SW
NW NE SW
NE NE SW
N\ry NW SE
sw Nw sw
SE NW SW
SW NE SW
SE NE SW
SW NW SE
SE NW SE
SW NE SE
NW SW SW
NE SW SW
NW SE SW
NE SE SW
NE SW SE
NE SW SE
NW SE SE
sw sw sw

NE
NE
NE
NE
SE
SE

sw sE sw
SE SE SW
sw sw sE

Tr4ct C T22S. Rl0W
Section 15
Portion NW NE NW
Portion NE NE NW

Section l0
Et/2
Portion
Portion
Portion
Portion
N'l

Section 3
Portion
Portion
Portion
Portion
Ponion
Portion
Portion
Portion
Portion
Portion
Portion

Tract P
Section 4
Portion
s'/2
Portion
EVz
All

sw sE sw
sE sE sw
NW SE SW
NE SE SW
NW NE NE
NE NE NE

SE
SE
sw
SE
SE
SE
SE
SW
SE
SE
SE

SW
sw
SE
SW
sw



Table l. I*gal rncations of Areas surveyed for
(candland spring, urah 7.5' euad) continennl Lime, Inc. (cont.)

Section 9 (cont.)
AII
All
Alr
AI
AII
Wyz

Section 8
Portion
S7r
Portion
All
Portion
All
Portion
Alt
Portion
All

Section 2l
Portion
Atl
Au
AII

All
Ail
Portion
Portion
All
Au
Ail
AII
AII
Poftion
Portion
Alt
All
Portion
N'l
NZz
Portion
Portion
All
All
WVz
Portion
N%
Nrl
Portion

SE
SW
SE
SW
SE
SW

SW SE
SE SE
NW NE
NE NE
SW NE
SE NE
NW SE
NE SE
SW SE
SE SE

NW NW NW
NE NW NW
NW NE NW
NE NE NW

NW NW NE
NE NW NE
NW NE NE
SW NW hIW
SE NW NW
SW NE NW
SE NE NW
SW NW NE
SE NW NE
SW NE NE
NW SW NW
NE SW NW
NW SE NW
NE SE NW
NW SW NE
NE SW NE
NW SE NE
sw sw Nw
sE sw Nw
sw sE NW
SE SE NW
NW NW SW
NE NW SW
NW NE SW
NE NE SW

sw sw
sE sw
sE sw
SW SE
sw sE
SE SE

NE
NE
SE
SE
SE
SE
SE
SE
SE
SE



Table 2. Previously Recorded Sites Reevaluated and/or Flagged by WCRM.

Site No. I-egal Description

UTM
Coordinates
(Zone 12)

Mine
Parcel

Previous
Documentation

42Md1090'

42Md1l 16'

42Mdt123'

42Md7725'

42N1d1r26',

42Mdtr27',

42Md1139"

42Md1139"

42Md1140"'

42Md1141"

42Md1142"

42Mdll43"

42Mdlru"

42Md1145"

NWI/4,NW%,SW%
Section 25, T 21S, R 10W

NWtl,NE%,SWYN
Section 26, T 21S, R 10W

NWll ,SW %,SE%
Section 31, T 2IS, R 9W

NW%,SWYr,SE%
Section 26, T 2lS, R lOW

NW l4 ,SW 7e ,SE %
Section 26, T 21S, R lOW

SE%,NW IA ,SEI/I
Section 26, T 2lS, R lOW

NW X,SE}4,S8y4
Section 3, T 22S, R lOW

SW%,NW y4,SELA
Section 3, T22S, R lOW

SEI4,NW IA ,SEIA
Section 3, T 22S, R tOW

sw l/ ,slry '/ ,SE 14
Section 3, T 225, R lOW

SE%,SE%,SE/+
Section 3, T 22S, R lOW

Center of NE %
Section 10, T 225, R 10W

Center of SE Vq of NW Va
Section 10,
T 225, R low

SE%,SW I / ,NE%
Section 10, T 22S, R lOW

432700 mE
4313675 mN

331900 mE
4313400 mN

334900 mE
4311700 mN

332160 mE
a313300 mN

331740 mE
4313375 mN

331920 mE
4313580 mN

331440 mE
4310115 mN

330100 mE
4310290 mN

330260 mE
4310275 mN

330095 mE
4309980 mN

330725 mE
4309800 mN

330200 mE
330500 mE
4309680 mN
a309520 mN

329720 mE
4309190 mN

330300 mE
4309175 rnN

Norman, 1993

BLM Survey
4t14t94

Norman 1994a

Norman, 1994a

Norman, 1994a

Norman, 1994a

Nortrran, 1994b

Norman, 1994b

Noruran, 1994b

Norman, 1994b

Norman, 1994b

Norman, 1994b

Norman, 1994b

Norman, 1994b
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Table 2. Previously Recorded Sites Reevaluated andlor Flagged by WCRM (eont.).

Site No. I*gal Description

UTM
Coordinates
(Zone l?)

Mine
Parcel

Previous
Documentation

42Md1146-'

42Md1147"

42Mdl14g"

42Md1l4g"

42Mdl150"'

42Md1195'

NE%,SW ' / ,SE%
Section 10, T 22S, R

sE%,s\ryt/,sw 7*
Section 10, T 22S, R

sE l l ,sw '/,sw%
Section 10, T 22S, R

NW%,NE%,NW'/
Section 15, T 22S, R

NE%,NW%,NW'/
Section 15, T 22S, R

NW%,NW%,SWt/
Section 25

330180 mE
10W 4309000 mN

329340 mE
lOW 4308310 mN

329460 mE
tOW 4308220 mN

329460 mE
10W 4308160 mN

329340 mE
lOW 4308050 mN

432700 mE
4313735 mN

Norrnan, 1994b

Nonnan, 1994b

Norman, 1994b

Norman, 1994b

Norman, 1994b

Norman, 1995

c

A

' 
The site was only reevaluated

" The site was reevaluated and flagged
"' The site was only flagged

Table 3. Sites Recorded by WCRM.

Site No. I-egal Description

UTM
Coordinates
(7-one tZ)

Mine
Parcel

Previous
Documentation

42Md1350

42Md135 t

42Mdr352

42Md1353

42Mdr354

328090 mE E
430590 mN

328750 mE D
4308640 mN

328705 mE D
4308660 mN

328230 mE D
4308220 mN

328100 mE D
4308330 mN

SEIA,SE%,NWt/
Section 21, T 225, R lOW

sE|d,sw'/,NW'/
Section 9, T 225, R lOW

NEl/ ,NW ' / ,SW %
Section 9, T 22S, R lOW

NE % ,NE %,NW %
Section 16, T 225, R lOW

SW % ,SE % ,SW 7N
Section 9, T 22S, R lOW

none

none
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Table 3. Sites Recorded by WCRM (cont.).

Site No. lrgal Description

UTM
Coordinates
(7-one 12)

Mine Previous
Parcel Documentation

42Md1355

42Md1356

42Md1357

42Md1358

42Md1359

sw%,NE%,SW' /
Section 9, T 22S, R 10W

SE',4,NWYr,SW%
Section 9, T 225, R 10W

NE%,SW/r,SW7*
Section 9, T 225, R lOW

SW%,NE/r,SW%
Section 9, T 225, R lOW

NE%,SW14,SE%
Section 9, T 225, R lOW

327930 mE
4308650 mN

327800 mE
4308660 mN

327760 mE
4308590 mN

328030 mE
4308710 mN

328730 mE
4308510 mN

D

D

D

D

D

none

none

none

none

none

Note: AII of these sites wcre flagged.

hoject Description

The Class III inventory was conducted to document the culnrral resources present in
areas of potential exparuion of the Continental Lime mining operation and to allow for
exploratory core drilling within Continental Lime Tracts C, D; anb E, the areas of proposed
expansion. All sites within Continental Lime Tracts C, D, and E, including 13 pieviously
recorded sites in Tract C, were protected by flagging a 100-foot buffer around the site
boundary prior to drilling. The flagging was removed once the drilling activity was
completed. A total of 16 previously recorded sites within areas of proposeO mine expansion
in Tracts A, B, and C were reevaluated to aid in determining National Register of Historic
Places (NRHP) eligibility at the request of the BLM and bontinenral Lirne, Inc. Two
additional sites {42MdtI42,42Md1143) were reevaluated based on obseruations made during
fencing and one site (42Mdll40) was reevaluated in error.

Synopsis of Results

During the project, ten new sites and 34 isolated occurrcnces were recorded. Sewn
of the ten new sites found during the current survey and 2 of the 19 reevaluated sites are
recommended for the NRHP (Table 4). The 14 remaining previously recorded sites were
found to be lacking the qualities that would make them etigiUte for inclusion in the NRHp.
Seven of the fourteen lacked evidence of any culnrral miterial or behavior and therefore
cannot be considered sites. Out of 30 sites that were encountered during the current

T2



undertaking, 7 prehistoric lithic scatters, 3 caves and I multicomponent site are corsidered
significant and are recommended eligible for inclusion in the NRH-P (see Table 4). Thirteen
of the 30 sites did not require additional anention beyond rcmporary flagging.

Of the ten newly located sites, seven are recommended eligible for inclusion in the
NRHP (see Table 4). Three new sites (42Md1351, 1353, and 1359) are recommended as
not significant because they lack the qualities that would make ftem eligible for the NRHP.

Of 19 reevaluated sites only two (42Mdl l41 and 1080) are considered significant and
are recommended eligible for the NRHP (see Table 4). Fifteen of the 17 remaining
previously recorded sites (42Mdllt6, 1123, 1125, 1!26, 1127,1139, 1139, 1140, 1142,
1143, ll44, 1145, 1146, 1147, 1148, 1149, and ll85) were examined by excavating one ro
three shovel probes to determine potential eligibiliry. Site 42MdI1l6 was nor relocated and
site 42Md1142 was reevaluated without a test probe. These 17 sites were found to be
lacking the qualities that would make them eligible for inclusion in the NRHp. Of these,
eight of the rockshelters and caves {42Md1127,1138, 1140, ll4t4,, 1145, 1146, 114?, and
1149) produced no evidence of cultural material, with the exception of burned bones that,
if cultural, were trarnported by packrats and are out of site context. These shelters and
caves have no evidence that they are archaeological sites.

Sites 42Mdtl23, t125, 1126, 1139, !142, 1143, ll48 and 1185 are archaeological
sites, but are not recommended as eligible. 421{dLL23 has buried, but minor, cultural
deposits' Site 42Mdl116 was not located, as was the case during an earlier visit by mine
personnel, BLM, and WCRM. Based on our examination of lhe area and site sketch maps,
we believe that 42Mdlll6 and 1125 are the same site. 42Mdll}6 may have eligible Oeposits,
but it has been looted and now lacks integrity" 42Md1139 contained iew anifacts and iacked
deposition indicating that the site does not contain information sufficient to advance our
knowledge of prehistoric lifeways. Based on obsenrations made during flagging, &e
boundaries of two of the previously recorded sites {42Md1L42, 42NId143t were modified
and both sites were re-mapped to more accurately reflect their boundaries. WCRM concurs
with the previous evaluation for tbese nvo sircs of non-eligibility as rccommended by ARCON
(Norman 1994b).

One site, 42Md1185, contained buried deposits, including historic cans, in two
features, either privies or trash pits. Two episodes of site use are apparen; nevedheless,
the buried deposits appear to be restricted to the features, and the cultural asscmblage in
them is limited. It is felt that significant information cannot be recovered from 42Mdll35,
and ttrat it is not recommended as erigible to the NRHp.

13



Table 4. Sites Examined During the

New Sites
New Sites Recommended Eligible for

42Md1350 (cave)

Cricket Mountain Quarr)' Expansion Survey.

the NRHP

42MdI352 (multicomponent)
42Md1354 (lithic scatter)
42Mdl 355 (lithic scatter)
42Md1356 (li&ic scatter)
421v1d1357 (litlric scaner)
42Md1358 (cave)

New Sites Recommended Not Eligible for ttre NRHp
42Md I 35 I (mulricomponenr)
42Md1353 (littric Scatter)
42Md1359 Qittric Scaner)

Reevaluated Sites
Revaluated sires Recommended Eligible for the NRHP

42Md1080 (littric Scamer)
42Mdl l41 (cave)

Reevaluated sites Recommended Not Eligible for ttre NRHp
{zMdll l6 (lithic scaner-nor located)
42Md1123 (rock shelter)
42Mdll25 (lirtric scaner)
42Mdl 126 (rock shelter)
4zMdll 39 (lirhic scaner)
42Mdl l4Z (hisoric tin can sca$er)
42Mdrl43 (historic sheep camp)
42Mdl 148 (littric scaner)
42Mdll85 (seasonal camp)

Reevaluated Sites Recommeded as Not Cultural
42Mdl 127 (rock shelter)
42Mdt 138 (rock shelrcr)
42Mdl 144 (rock shelter)
42Mdt t45 (rock shelter)
42Mdll46 (cave)
42Mdl t47 (rock shelrcr)
42Mdl149 (rock shelrcr)

Sites Flagged Only
42Mdl l40 (rock shelrer resred by error)
42Mdl150 (sheep camp)
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BACKGROI.JND

Environmental Setting

The Continental Lime Inc., project area is located in the Basin and Range Province
(Fennernan 1928, cited by Simms and Isgreen 1984) in south-central to wesrern Utah. The
province contains hundreds of north-south trending isolated fault block mounrain ranges. The
project area is within and on the flanks of the Cricket Mountains (2039 feet, 29d m), one
such mountain range (see Figure I). Numerous other ranges encircle the Sevier Desert Basin
forming a closed basin within the Great Basin. The projecr area is adjacent to the Sevier
Desert to the northeast and Black Rock Desert to ttre eist.- Sevier l-ake i+StO feet, 13?6 m)
is located directly west of the Cricket Mountains.

Vegetation

The proiect area is located within three vegetational zones as described by Billings
(1951, cited by Sirnms and Isgreen 1934). The alluvial fans and flanls of the Cricket
Mountairu arc predominantly within &e sagebrush-grass zone although the shadscale zone
extends onto the alluvial fans and drainage bottoms. The mountain tops and slopes fall
predominantly wittrin the pinyon-juniper zone.

The shadscale zone is found predominantly to the east of the project area within the
Black Rock and Sevier Desert. However, the zone also extends into sl"eral areas wirhin the
project area. Grasses such as Oryzopsk ltymenoides (Indian rice grass), Srrpa comota (needle
and thread grass) and non-native Bromus tectontm (cheatgrass) ari fourd itong the flanla of
the mountains within this vegetational r-orre. Three shmUs dominate this zone ipluding,
Atiplex canescens (four-wing saltbush), Sarcobatus vermiculatus (greasewood), and Atriplu
confeniflora (shadscale). The sagebrush-grass zone is found tluoughout the majority of tUt
mine tracts. The zone is characterized by several shrubs including, ,qnt^itia trideniata $ig
sagebrush), Ephedra sp. (Mormon tea), Chrysothamnus (rabbitbnrsh) and Tetradymia sp.
(horsebrush). Grasses include those listed above and Sporobolis airoides (drop seed grass),
Hilnia ianesii (galleta grass), and Poa sp. (bluegrass). Elymus sp. (wild rye) was observed
in several drainage bonoms.

The pinyon-juniper zone is found at slightly higher altirudes within the mine tracts and
is dominated by Juniperus osteospemn (Utah juniper). Anemisia tideruan, Cowania
mexicana (cliffrose), Ephedra sp. and several grasses were observed in association with this
zone.

Fauna

Diverse populations of mammals, birds, repdles, and insects inhabit the Cricket
Mountain area. Small animals include pocket gophers, ground squirrels, jack rabbits,
conoruails, badgers and porcupines. larger animals include coyotei, antelope and deer.

l 5
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Numerous pronghorn anteloPe were observed inhabiting the low elevations of the shadscale
zone to the east of the project area. Mule deer are inhabitants of the sagebrush-grass and
pinyon-juniper zone especially during the winter months.

Geologr

Faulting in the Basin and Range Province began during Miocene times and continues
today- Associated volcanic activiry has formed the distinctive topography. Seven basattic
lava fields have been identified in the desert to the east of ttre 

-pioject 
area (Condie and

Barsky 1972, cited by Simms and Isgreen 1984). Volcanic activiiy associated with pavant
Buue (see Figure l), to the northeast of the project area is beiieved to have occurred
relatively recently, between 16,500 and 14,000 years ago. The Tabernacle lava field appears
to be more recent at about 11,000 years ago (Simms and Isgreen 1984:36-37). Seviral of
these nearby lava fields contain mmerous outcrops of obsidian which were exploited by the
prehistoric inhabitants of the area.

Recently Simms (1984a) reported on trace element analyses conducted on obsidian
artifacts from four sites encountered during the Intermountain frower Project Transmission
Line GPfl suney in the Sevier Desert Basin. Artifacts from two Fremonr sites, one Archaic
site' and one Archaic site with a Fremont component were examined. A proclivity towards
exploiting the closest source of obsidian was observed, although ttte ciosest source was
sometimes in excess of fifiy miles away. Simms also observed thit none of the obsidian was
from sources outside of the immediate area of the basin which he suggests may indicate that
mobility was restricted to a limited area.

The surrounding Mountairs are predominately sedimentary rock of the Paleozoic era.
The lirnestone outcrops being mined by Contirlental Lime Inc., are of this era. Other rarryes
contain volcanic rocks of the Teniary period and sedimentary deposits of the Pliocene and
Pleistocene epochs.

Ctimate

In general the climarc of the Cricket Mountains and Sevier Desen Basil is
characterized as semi-arid with widely varying fluctuations in remperarure and precipitation
from year to year. Rain can be plentiful during April and June due to stationary storms
within the Great Basin. The amount of rainfall tCnds to increase through the summer.
Tempera$res generally remain wann through the fall but can drop drasticalf at night. The
first freeze usually occurs in late September. Winters can be sunny with stable high pressure
and are generally colder at the base of the basin and warmer nfflr the foothills-fibughton
1969; Burnham 1950 cited in Simms and Isgreen l9S4).
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PREHISTORY AND CHRONOLOGY

The project area is located in Millard County, Utah, in the Easrern Area of the Great
Basin, one of six archaeological areas defined by Jennings (lg36). The archaeological
subareas of the Great Basin are distinguished on the basis of regionauy distinctive ',artifact
inventories and.'.the variable adaptations made to local environments" (Iennings 19g6:114).
T!. [oundary between the Eastern and Western subareas is shown by Jerurings
(1986:Figure l) running north to south, more-or-less parallel to and approximately 100 lsn
west of the Nevada/Utah state fine, The projecr area is about 180 km east of Jennings'
boundary, and, as such, is well within the Eastern Area. The archaeology of the projict
area should reflect this.

Previous Research

The research most relevant to this project is the data recovery conducted as part of
the IPP transmission line project (Simms and Isgreen 1984). The IPP is the transmission line
under which you drive as you approach the project area from State Highway ZS7 . During
the IPP project, radiocarbon dates in association with diagnostic culnral materials were
obtained from sites in the vicinity of the current project that confrrm that the Eastern
Great Basin cultural chronology is representative of 

-the 
project area (Simms and Isgreen

1984:389-411).

Danger Cave and other nearby caves and shelters, the subjects of Jennings' (1952)
pioneering study, provided the first radiocarbon dates as well as subsistence and
paleoenvironmental information for the Great Salt Lake Basin, the large basin which
comprises the northwestern portion of the Eastern Great Basin. The assernblages of
perishable objects and other cultural materials recovered from Danger Cave have been
augmented by a broad range of artifacts recovered from other majoi cave excavatioru in
Utah, notably Hogup Cave (Aikens 1970) and Sudden Shelrer (Jennings et al. lg80). Various
additional studies conducted during the past three decades have contributed to the regional
database. Sudden Sheltrer, Acord Lake, Clyde's Cavern, Fish Springs Lake, Scribble Shelter,
Smith Creek Caves, Amy's Shelter, and Karchina Cave are located within 100 to 150 lon of
the project area (Aikens and Madsen 1986:149), and are important to our understanding of
the Eastern Area of the Great Basin.

cultural-chronologicd sequence of the Eastern Area

The sequence estabtished for the Eastern Area is targely based on data from major
cave excavations conducted by the Anthropology Deparrment of the Universiry or Udh.
Additional srudies, most of which were conducted as a pan of srudies mandated by
environmental protection legislation, have provided distributional information (e.g., Lindsay
and Sargent 1979: Janetski 1983; Janetski and Holmer 1982, cited by Aikeru and Madsen
1986:151; Simms and Isgreen 1984).
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A human presence in the vicinity of Danger Cave on the western edge of the Great
Salt Iake Desen is established by the recovery of cultural materials and radiocarbon dates
centering around 11,000 years_B.P. (Jennings 1957). From northwest of the project area,
a slightly later date (9,820 * 60 yrs. B.p.) is now available from the Sunshine Weil localify
in long Valley (Beck and Jones, personal communication), where archaeological sites contain
abundant early assemblages and fewer, srnaller, late assemblages. The sites in the Sunshine
Well locality have yielded numerous crescents and stemmed foints, including rypes referred
to as Parman, Lind Coulee, and Silver [ake (Bryan 1980). it is not ur*atona-Uie to expect
that the project area was frst visited by humans some time around 11,000 to 10,000 yirtt
ago.

Culnrral units in the Eastern area chronology do not necessarily correlate with the
pre$ence of one or more diagnostic projectile point styles (Aikens and Madsen 1986; Jennings
1986). The shifu from one culrural unit to the next are largely defined on the basis of the
wide range of technological and settlemenUsubsistence data available from the wealth of
excavated dry cave deposits in the Eastern Great Basin. In contrast, several projectile point
series serye as time-rnarkers for phases in the various Western area chronologies (Thomas
l98l , 1982, 1983; Elston 1936). In part, the phases have been defined on the basis of these
time-markers. Given the presence of superior data for the Eastern Area, the chronological
zubdivisions better reflect behavioral and/or adaptive changes between dme periods.

Most of the point styles that serve as diagnostics for phases in the Western Great
Basin are distributed throughout the Eastern area as well, whire they have persisted for a
longer time (Holmer 1936). A recent paper explores the earlier appearanc.e of large side-
notched and corner-notched points in Norttrern and Eastern subareas than in the Western
Great Basin, suggesting that this may be attributed ro mid-Holocene population reduction in
the more arid west (Beck 1995), rather than diffusing from east and/oi norttreast to west (see
Hockeu 1995).

The prehistoric sequence of cultures in the Eastern Great Basin has been suMivided
into a series of temporal periods. These periods, often defined based on data other than
projectile point sryles, can be described as follows.

The Bonneville Period (ca. 9(X)0 B.C.-7S00 B.C.)

A small, dispersed human population was established in the Great Basin by the end
of the Pleistocene, perhaps earliest in the Eastern arca. This group left large, edge-ground,
fluted and/or stemmed points, a suite of steep-edged stone too6, and an occasional ground
or pecked stone tool where they worked and lived. The period during which archa-eological
sites bearing these assemblages were created in the Eastern Great Basin is termed the Archaic
Bonneville period (9000-?500 B.c.) by Aikens and Madsen (19g6).

Without the diagnostic points or crescents, these earliest assemblages may not always
be recognized, although other items in the early rool kit differ somewhat from later
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equivalent artifact fypes, predominantly in size and raw material. A preference for basalt,
rhyolite, and other relatively coarse-grained silicates was characteristic of the earliest
populations, although obsidian, chgrt, jasper, quartz, agate, and chalcedony were also used
for points' crescents, and otber objects ai the Sunshine Well locality in White pine County(Hutchinson 19SS). Most large, early sites are relatively dispersed lithic scaners alongpluvial lakeshores, but sites are known for upland and riveiine situations as well. With ttre
exception of the relatively large sites at the Sunshine Well locality, most of the latter are
small sites or isolated occulrences of points or crescents (Elston 1982:192; 19g6). 42Md743,
Iocated nonh of the project area, produced out-of-context stemmed poin6 that date
typologically to rhis period (Simms 1984b:39g).

Except for the size and artifact density in the lithic scatters, archaeologists have not
yet been able to differentiate site Uf9s. The pauciry of well-srudied archaeological remains
from this earliest period makes it difficult to determlne how the subsistence focus may have
differed from that of later populations. Aikens and Madsen (1986:154) suggest that the
remains from the earliest Bonnevile period may be transitional:

The dated sites belong to a period when Pleistocene vegetuion patterns were
giving way to modern distributions, and it may be tlw human sibsistence and
settlement was correspondingly somavhat different from panerns established in
Holocene times...The Bonneville period may represent a time of transition
beween termitnl Pleistocene Paleo-Indian big-game hunting and post-
Pleistocene Desert Arcluic foraging for ptant Toiai and smaller- game.

Elston (1986:137-138) suggesrs more profound differences:

Maior divisions of western Great Basin prehistory are made on the basis of
change in adaptive stratery, the most profound of which separates Pre4rchnic
and Archaic.--Present evidence suggests that people in Pre-Archaic cultures
hunted big Same (probabty inctuding extinct megafauna), utilized smaller
animals, and (by extension) probabty consumed easity gathered and processed
Iacrctrine-marsh plant foods, such as cattail shooxs,'polltn, and grien seeds.
However, unlike people of Arclwic cultures, they dii not grind sird", live on
siles long enough to accumulate midden deposits, construct penrurnetlt
structures, or store resources in facilities visible in the archeologiiat record.

Elston's (1986) view of the Bonneville period is similar to that of Simms (Simms and
Isgreen 1984:ll-16). However the debated interpretations of early economic strategies are
resolved' later archaeological remains are classified as Archiaic throughout the Great Basin,
with the exception of the Formative Fremont and Anasazi in the Eastirn area and valleys of
the Colorado River Basin.
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Wendover Period (ca. 7500 SC4000 BC)

The Desert Archaic subsistence pattern of foraging for plant foods, processing seeds
for winter use, and hunting or trapping a variety or both small and large animals
characterizes most human occupation of the Great Bisin. In the Eastern Great Basin, the
Archaic was undenvay by 7500 B.C. and persisted until A.D. 500. Occupation was
characteriznd by small groups that foraged much of the year as they harvested a wide range
of available animals and plant foods, including seeds. They also collected storabte zurplus
for use at more sedentary winter settlements, where two or more of the small sunmer
foraging/collecting groups would coalesce. This general adaptive straregy is recognized
archaeologically through artifact assemblages, food remains, and settl"rrni pattems. The
archaeological panern reflects environmental characteristics and so varies both regionally, in
response to the environmental variability attributable to latitude and elevation, Bod iempoially,
in response to Mid- and I-ate Holocene climatic cycles.

The Wendover period is estimarcd to have lasted from the end of the Bonneville
period (ca' 7500 B.C.) until 4,000 B.C. Wendover period componenrs are found at the
lajor lake-edge marsh cave sites as well at senerai upland sites (Aikens and Madsen
1986:155). A diet based on a variety of seeds and othet itrnr foods, zupplenentcd by both
large and small game, is known best from food remains in dry cave Oeposiis. These contexts
have also yielded coiled baskets used for storage and processing of seeds, the darts and dart-
throwers used in big-game hunting, the various nets and snares used to take small game, and
the many bone tools used in working the hides to make various containers and articles of
clothing. Stone seed-processing and butchering tools and equipment as well as flaked stone
dan points, awls, gravers and knives found in welldated contexts in caves are also used to
trace the distribution of Wendover components in open sites. Wendover period sites (e.g.,
42Md743 has a terminal Wendover period date of sgro *. zz0 8.p., but the date may be
too young) are known from the projed area viciniry (Simms lgpF;b:39g, 401).

Although the area today is quite dry, a srudy of the contents of packrat middens
during the IPP transmission line study indicated the occuffence of two, ani perhaps thrcc,
priods of increased effective moisture during rhe Holocene (Madsen l9g4:353).
Archaeological deposits documented the presence o? marshy, werland environments east of,
and along the Cricket Mountain front during much of the riolocene (Simms l9g4b:3g9-411).
These wetlands may have been present throughout the Holocene. Although the project area
itself may have lacked water during poltions of the Holocene, water and water-related
resources were probably available within a very few miles.

Early Archaic archaeological assemblagds are characrerized by the fust appearance of
seed-processing tools and implemenn, associated with dart points (including Humboldt and
Pinto shouldered), knives, and hammerstones. larer Archaic assemblag", ir" characterized
by smaller projectile points and flaked stone tools and largely unshap.d, unrerouched flake
knives or scrapers. Anifacts generally exhibit random flale ,.r, putrerns. Most arc made
from local chert and chalcedony and, less commonly, jasper and obsidian. Milling equipment
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occurs in some Early Archaic assemblages and becomes more common in later phases. TheFormative Fremont replaced the Great Basin kte Archaic in the Utah portion of the Eastern
Area and in Eastern Nevada sites.

Black Rock Period: Early - 4000 to 2000 B.C.

Components of the early phase of the Black Rock period are found ar a great many
more sites than are earlier culnrral components. Black Roci period sites 

"r. 
*or.-frequently

found in upland locales in contrast to &e low use of these locales during the Wendover
Period' Aikens and Madsen (1986:158-9) suggest that this senlement pattern shift may be
anributable to an interval of increased aridify ouiing the mid-Holocene that led to diminishing
lakeside resources. Except for the introduction or new projectile point styles (Elko and
Gypsum), which gradually replaced the Humboldt and Pinto types that dominated Wendover
components, assemblages remained similar to the Wendover piriod.

Black Rock Period: Late - 2000 B.C. to A,D, S00

In the Eastern Area, greater use of upland resources continued as lakeside marshes
that had been so productive in the l-ate Pleistocene and Early Holocene, continued to
decrease in size and number" Only lake-edge sites at higher ellvations, such as the FishSprings Caves (Madsen 1932) in western Utah, are known. The improved moisture regime
that flooded the lakeside marshes below Danger Cave and Hogup Cave rendering that 

-area

less productive enhanced living conditions at higher elevations.

The bow and arrow, with the smaller Rose Spring and Eastgate series points, was
introduced during the late phase of the Black Rock Peiioo-ano by the end of this period had
replaced the dafi and dart-thrower. Elko series points, formerly used to tip darrs, appear tohave been used a knives after the full adoption of tne bow and arrow (Aikens and Madsen
1986:160).

Transition to Horticulture in the Eastern Area

In the Eastern Area, the time period from the last 400 or 500 years of the Black
Rock period until approximately A.D. 800 was characterized by a shift in hunting technology
that seems to have modifred hunting panerns, the first tcnown use of pinyon nuts and theappearance of small amounts of portery, often associared with maize. by A.D. g00 senled
Fremont cultural horticultural villages were established in the Eastern Area. A small caveat the southern end of the Cricket Mountains (42Md?50), contained a Fremont component
(Simms 1984b:403). '

Changing Adaptive Strategies

Although it has been hypothesized that the earliest Archaic or pre-Archaic cultures inthe Great Basin were based on hunting large game, no clear evidence exists here for the
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hunting of large Early Holocene herbivores, A broader spectrum of subsistence pursuits,
including the exploitation of lakesides and riverine marsh irrour.., seems to be indicatedboth by site locations and subsistence data both in rhe western (Elston lgg6; Bryan 1g7g;1988) and Eastern subareas (Aikens and Madsen 1986:154; cf., Jennings l95T; Shutler andShutler 1963; Bryan 1979)- The Early Holocene is a period of warming and drying relariveto the Pleistocene. on a finer temporal scale, the expression of this *.titiog and drying wasthrough cyclical fluctuations of moister to drier to moister, and warm€r to cioler to warmer,
but the general trend was towards warming and drying. Relative to the present, the EarlyHolocente clury1e was probably cooler and wetter, but also with winter-dominant precipitation(Mehringer 1986; Davis l9B?; Grayson 1993). Ar Smith Creek Cave faunal remains indicatea subsistence pattern based on hunting both large (mountain sheep) and small game. It isinteresting to note that no bones of extinct animals were found among the fragmentaryrernains associated with the early occupation zones, although elsewhere in the deposits camelbones were recovered and camel hair was also identified ii a sranrm, which could represent
human ocnrpation (Bryan lg7g).

The Archaic was marked by the addition of milling equipment to the tool kit. Thisis generally inferred to represent the earliest significant urr-or bry seeds in the diet. Duringthe Early Archaic period, the population was probably also small, and may have lived in
:ttll foraging groups' On the other hand, the presence of sites in a wider range oflocalities, differentiated at least by the presence or absence of milling equipment and on thebasis of size, with larger sites near reliible water sources, may indiJate'the general Archaicpattern of winter settlements' temporarJ/ seasonal campsites, and subsistence aciivity localities.The transition to a full Archaic 

-panern 
in the Eastern subarea seems to have taken placewhen conditions were both cooter and moister than the pr€sent (Aikens and Madsen1986:150),

Middle Archaic sites are, in general, larger ard more frequent throughout the GreatBasin' For example, numerous sites in the Eastern subarea were ftort orrupiei uetween 4000and 2000 B'c' Milling equipment is present in greater numbers and varieiies. A population
boom and the beginning of intensive occupation of sites such as Newark Cave (Fowler 1963)and Bronco Charlie Cave (Casjens 1974) is apparent. Hunting of mountain sheep and to a
Iesser extent antelope and deer remains an irnportant subsisteni. activity, and bison and elkremains are also present in small numbers at Gatecliff Shelter and Newark Cave (Thomas
1983; Fowler 1968). Seasonal campsites were located near water and good resource areasthat were at greater- than foraging distance from winter seftlements. During this period, there
is some evidence that resource availability had improved over Early Rrlnaic tirnes (Davis
1982).

The beginning of the l-ate Archaic seems to coincide with a late Holocene hot/dryspell in the Central Great Basin. L:te Archaic technology there is marked by theintroduction of the bow and arrow,, indicated by the presence of Rosegate (Rose Spring andEastgate series), Desen Side-notched, and cottonwosd series points. Milling equipment
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continues to be imponant, and distribution of sites indicates largely spring and sunmerforaging for a wide variety of food resources.

As settled agricultural villages were esablished in both the Eastern and Southern
subareas, some contact with the agricultural Fremont and Anasazi cultures took place ineastern parb of the Western subarea. This contact is indicated by the presence of a few
pottery sherds at Newark Cave (Fowler 1968). Late Archaic components 

"lso 
*ere identified

at sites in the western edge of the Great Salt Lake Basin, including Amy's shelter (Gruhn
1979) and Smith Creek Cave (Bryan 1979). The Fremont village site at Baker, Nevada, andvarious petroglyph sites, including those in Smith Creek Canyon (Tuolry lgTg), are roughly
contemporary.

TI{E HISTORIC PERIOD

Millard County, Utah, can trace its history to the early 19,,, century. American
explorers such as Jedediah Smith and John C. Frimont passed through the region. They
found little use for the area except as a route to elsewhlre. Equalli, the early Mormon
settlers did little with the area. However, Brigham Young and other church leaders laid out
their plans to settle Utah and west as far as the California-Nevada border. In lg52 Millard
County stretched from approximately its modern eastern boundary west to the modern
California-Nevada state line. Despite the organization of a counfy and setting the county seat
at Filtmore, Iittle came in the way of ac$al settlement 

--e

After 1860 people moved into the area to raise livestock and anempt n farrn. The
area remained isolated and was dependent on wagon transportation undl l87g when the Utatr
Southern Railroad was extended as far as Frisco, Utah. tiuring the next decade the Mormon
church organized a branch in Frisco. The local economy rernated primarily ranching-related
with mining activity centered at Frisco. During rh; 2g century dryland farming andranching became the dominant local activities. However, two forces brought substantial
changes to the region. The first was the increased role of the federal government in ttre roleof land srcward and manager, which led to an increase in the pir"n"" of the federalgovenrment in the area. The second was the spread of automobiles and the construction of
roads, such as modern Highway 50, that led to the growrh of tourism (Federal Writers,
Project l94l; Poll et al. l97B).

STUDY OB'ECTTVES

The objectives of the Class III Cultural Resource Inventory were to locate, record andevaluate any cultural resources located on BLM land within the project area that wouldpotentially be impacted by exploratory core drilling and mine expansion, to relocate andevaluate t6 previously recorded sites, and to flag i 100 foot buffer zone around all sitesthreatened by exploratory core drilling. Shovel proUcs were used in several of the sitesidentified by wcRM to obtain additionrl data for the evaluation of significancerecommendations for the eligibility of these sites to the NRHp. The objective of the
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reevaluation of 16 previously recorded sites was to determine if these sites represented
cultural resources' Shovel and or trowel probes were used in all of these sites to aid in the
reevaluation and determination of eligibiliry to the NRHP.

The objective of the site flagging was to demarcate ttre boundaries of all of the sites
and establish a buffer zone to prevent any damage occurring to the cultural resources by
exploratory core drilling or access to such drilling operations. WCRM archaeologists
communicated with the drilling personnel on a daily-basis to coordinate the location of the
drilling with those areas already surveyed and flagged.

METHODS

A cultural resource literature review was conducted prior to field work in order to
identify and evaluate the previously documented historic anA pretristoric rresourses in the
project area. The review was conducted by Charles W. Wheeler at the BLM House Range
Resource Area office. BLM archaeologist Nancy Shearin was consulted because of her
familiarity with local and regional cultural resources, Field work commenced following
completion of the literanrre review and consultation.

Literature Search

Four previous cultural r!$o!rye investigations were performed in the immediate vicinity
of the project area and a total of 33 sites were recorded. Copies were made of the site
forms with site and topographic maps and photographs in order to assist the field crews in
relocating the sites within the current project area.

In 1993, V. Gartr Norman of Archaeological Research Consultants surveyed a total
of 279 acres for expansion of the Continental Lime Inc., Cricket Mountain euarr!,. Seven
open lithic scafiers with five sheep camp componen$ were identified. No sites were
considered eligible for the NRHp (Norman 1993).

In 1994, V. Garth Norman of Archaeological Research Cornultants surveyed an
additional 390 lcres for exparuion of the Crickit Mountain euarry. Nine sites were
identified including, three prehistoric rock shelters, one open lithiC r"rtLr, four sheep camps
(one with lithic artifacts) and a,previously recorded lithic scaner. All five of the prehistoiic
sites were considered eligible for the NRHP (Norman 1994a).

Also in 1994, V. Ganh Norman of Archaeological Research Consultants surveyed an
additional 500 acres for expansion of the Cricket Mountain Quarry. Eighr prehisroric rock
shelters, two open lithic scatters, and three sheep camps *itr identified. All ten of the
prehistoric sites were considered eligible for the NRHP (Norman 1994b).

In 1995, v- Garth Norman of Archaeological Research Consultants surveyed an
additional 130 acres for expansion of the Cricket Mountain Quarry. Four historic sites were
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identified. One site,42Mdll80, should have been designated 42Mdltgs (Nancy Shearin toTom l-ennon, letter, 10, July 1996). 42Md1185 was- considered eligibie for the NRHP(Norman 1995).

Field Methods

The WCRM archaeologists recorded all culnural remains identified as older than 50years' The BLM in Utah defilps a site as "a discrete locus of human activity presumed tobe interpretable." Isolates are "not contidered sites and Cultural Resource professional[s'J
(CRP) discrerion should be employed in plotting, describing, and interpreting such values,(Utan BLM 1984). At the dismetion of the aichaeologistl'areas were designated as sites
based on the numbers and rypes of artifacts, the preseri.. o, absence of features, and site
integrity- An isolated occurrence (IO) consisted bf onr or more artifacts that lacked the
elements meeting the criteria of a site. The Ios were sketched in the field if appropriate(i"e., tools), and ploned on a u.s.G.s. 7.i' topographic map.

All site inforrnation was encoded on standard Intermountain Antiquities Computer
Systern (IMACS) forms (University of Utah and Bureau of Land Management lgg1).
Temporary site numbers were assigned in the field. These were subsequently replaced by
numbers obtained from the Utah Division of State History. At least two ptrotographs were
taken of each site. In addition, photographs of diagnostic anifacts were also taken.
Additional recording procedures included in-field anifact analyses, subsurface testing, and
recording of site characteristics.

Surface Reconnaissance

The survey was conducted with each person spaced 30 m apart and walking parallel
zigmg transects. In certain instances the transects were smaller or larger, depending on the
topography. For example, very steep (over 30 degrees) slopes were examined it t"rg",
intervals, but careful attention was given to topographic anc geologic features with thepotential to serve as site locations. These features inctuoea limestone cliff fases where caves
and shelters exist. The surveyor on the outside of each ransect flagged a line with
biodegradable flagging tape so that the next pass would have a line to work off of and allow
for complete coverage of a given area. Artifacts were pin-flagged when encountered to
establish site boundaries.

. One crew was responsible for reevaluating t6previously recorded sites in order to clarify NRHP eligibility and to determine if the sites
acnElly represented culural resources. The first step *is tilocating the sies, followed byexamination of the surface area for culrural remains. Next, a .25 x .25 m shovel test wasplaced in the sediment to ascertain the presence or absence of subsurface deposits. If the
initial probe was inconclusive, one or two additional probes were excavated. All of theprobe fill was t/e'ot l/16-inch screened. Anifacts and bones were collected. Excavation ofthe probes was halted when sterile soil was reached or if cultural remains were uncovered
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within the conkxt of stratified deposits in rockshelters or caves. The location of the probes
were sketched on the appropriate site map$.

Flagging of 100-foot Buffer Zong!. One crew was initially responsible for archaeologically
clearing areas leading to and including selecrcd drill holes within mine Tract C. The same
crew then flagged a buffer zone 100 feet outside the site boundary. The protection consisted
of blue flagging upe placed in trees. Wood lathe was utilized ilvegetation was insufficient.
J!9 ntgging was removed once the drilling was completed. All new sires encountered by
WCRM witNn Tracts D and E were similarly flagged to allow for exploratory core drilling.
Access for the drilling equipment to the new sites was coordinated with the drilling .rri,
and monitored by wcRM archaeologists when necessary.

Subsurface Testing. Minimal subsurface probes were excavated at nine of the ten sites
identified by WCRM within tract$ D and E. These probes were excavated to determine the
presence of subsurface remains and to aid in the determination of site significance. The
probes were limited to very small arcas approximately .25 m x .2j m in size. Ttre fill from
each probe was screened tfuough a %-inch mesh scteen" The location of the probes were
ploaed on each of the site maps.

Y"p,Btng. A permanent site danrm (3/8-inch rebar) was placed in a central location of each
of the ten site boundaries recorded by WCRM. An aluminum tag was affixed to tlre datum
and the sites' temporary numerical designation, the date of reJording, and the company
initials (wCn$ were inscribed upon the tag. The datum served as rhe eentral mapping
station from which a compass and pace procedure was used to generate a site map. Coritour
lines were added to show the surrounding topography.

In.Field Analysis. An attribute analysis of surface artifacts was performed in the field. A
lOO-percent artifact inventory was anempted wirh the exception of one site recorded by
WCRM (42Md1357) and one neevaluated site 42Md1080. The large size of each of these
site assemblages predicated the use of a sample inventory. The artifacts were rypologically
classified, raw material was recorded, and discriptive observations were made. Tools were
measured with calipers and their location was plotted on the site map. Artifact concentrations
were also ploned on the map. Historic artifacts were described and measured when possible.
Representative illustrations were drawn of some artifacts.

I"aboratory Work

No surface collections were made of any of the sites recorded by WCRM personnel.
Subsurface artifacts were recovered from'probes within four sites recorded by WCRM.
These artifacts were collected and a very general analysis was conducted at WCRM. In
addition, animal bones recovered from subsurface contexts within reevaluated sites were
examined for human modification. These anifacm and non-culnrral animal bones will be
submitted to the appropriare curarion facility.
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A bone awl was recovered from the reevaluated site 42Md1141. The artifact was
illustrated (see Figurc 26) and will be submitted ro the appropriate curation faciliry. In
addition, a small rib fragment from 42Md1149 was analyzed Uy WCnU faunal analysiCheri
Walth. The bone was deternrined to belong to a sheep io deer sized animal and is not likely
to be human.

SUR\MY RESIJLTS

During the survey, 10 sites and 34 isolated occurrences were recorded. Nine of the
sites were located in mine Tract D and one was located in mine Tract E (see Tablc 3).
Eighteen isolates were located within mine Tract A, 7 in Tract C, 8 in Tract D and I in
Tract E.

Isolated Occurrences

During the survey,34 isolatd mcurrences were located and are detailed in Table 5.
The isolates include single flakes, groups of flakes, and single or grouped historic artifacts.
In cenain instances several artifacts were counted as a single occunence b*ause of the
similarity and proximity of the artifacts, lack of diagnosti- arrifacts, absence of spatial
integrity of the artifacts, and lack of potential for additional buried material. Five of tne
isolated artifacts, including two Elko Corner-notched projectile points, are illustrated in
Figure 6.

Sites Recorded by WCRM

A total of t0 new sites were recorded by WCRM personnel. Of these, seven sites,
are recortmended eligible for the NRHP (see Table 4). These include two prehistoric caves,
four prehistoric open lithic scatters, and one prehistoric lithic scarter with t historic
component.

New Sites Recommended Eligible for the NRHP

Site 42Md1350 (WCRM CL3). The cave was discovered by WCRM personnel on
September 19, 1996, during the Class III cultural resource inventory. The siie consists of
a medium-sized cave located at the base of an approximately 50 foot vertical, north/south-
oriented, limestone escarpment. The cave, has a north and south entrance both of which face
west- The entrance is about 120 feet above a large unnamed drainage that connects Big Sage
Valley and Filmore Canyon (see Figure 5). Sediment within the site consists of a well-
stratified deposir of what appears to be a mixture of eolian silrs, exfoliated limestone pieces,
and vegetal material.
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Table 5. Isolates Recorded by Western CulruralResource Management.

ro# Item
Mine
Parcel UTMsMeasurement

Utilized obsidiur flake.

Cast iron metd shaped like a large belr bucklc.

Obsidian Stage Il biface fragrrenr.

Red sandsrone shaped rock, possible melatc
fragmcnrs.

One obsidian Stage II biface fragment
One banded mahogany obsidian Elko Corner-
notc.bed projcctile point wirh missing dp and ear
(Random percussion and pressure flaking noted)
(Figure 6)

Obsidian bifacc fragment.

One obsidian teniary flake;
one obsidian tertiary flake;
one obsidian secondary flake;
one obsidian rertiary flake;
one obsidian tertiary flake.

Mahogany obsidian secondary flake with a hinge
fracture and use wear along 60 percent of the
cdge; 50 percent correx.

Ose obsidiatr rertiary flake:
one obsidian rertiary flake;
one obsidian secondary flake; one obsidian
teniary flake.

Obsidian expedien drill (Figure 6).

One obsidian rerriary flake;
one obsidian Stage lll biface fragmenr.

Snowflake obsidian uniface fragment (Figure 6).

Five gallon roughtut wooden stave barrel.
Thirreen staves, each of which measure 17 x 3 x
1.5 inches and rwo sreel hoops with wire nails
and sraples are srill presenr. Also two
nongalvanized 8-gauge wire consrrictors. No
rnarkings wcre observed.

3 0 x 3 7 x 5 m r n

1 5 . 5 x 1 4 . 5 x 0 , 2 5
inches

2 3 x 3 0 x 5 m m

Cojoincd t10.0 x 23.0 x
3.5 cm

2 3 x 1 9 x 5 m m
3 0 x 1 8 x 4 m m

2 l x 2 3 x 7 m r n

15 x  12  x  1 .5  mm
1 9 x 1 3 x 4 m m
2 6 x 1 6 x 6 m m
1 6 x 1 2 x 2 m r n
2 3 x 8 x 6 m m

2 5 x 3 l x 7 m r n

2 l x 1 5 x 2 m m
1 9 x 8 x 4 m m
2 l x 1 8 x 5 m m
l 8 x 1 6 x 3 m r n

1 2 x 2 7 x 7 m m

1 5 x 8 x 2 m m
8 x l 0 x 2 r n m

2 2 x 2 A x 3 m r n

l4-inch diameter

E N4306100
83276/;A

c N4309630
E330s20

D N4308440
E328410

c N4309780
H}30600

D N4308660
83276?fr

A

A N4312160
8332220

D N4308600
E3278rl0

N4912220
E332200

N4308660
E327280

N4312320
8332?A0

N4308640
8327924

N4312320
E332?&

N43091,10
832750A

l 0

l l

12

l 3 D

29



Table 5. Isolates Recorded by Western Cultural Resource Management (cont.).

Mine
Parcel UTMsItemI O # Measurcment

t4 Obsidian biface fragmenr (Figure 6).

One obsidian reniary flake;
one obsidian rcrtiary flakc.

2 1 . 0 x 3 3 . 5 x 7 m m

2 l x l l x 2 m m
1 2 x B x l m m

2 7 x 2 6 x 8 m m
2l x 12 x I mrn
3 l x 2 A x l 0 m m
1 6 x 2 l x 5 m m
3 5 x 1 8 x 4 m r n
5 x 6 x 2 m m

t T x 1 9 x l m m

1 8 x 1 6 x 6 m m

3 7 x 1 4 x J m m

2 8 x 1 6 x 3 . 5 m m

l ? x 2 9 x 5 m m

1 3 x 1 6 x 3 m m
l 0 x 1 2 x 2 m m

2 4 x 2 l x 1 3 m m
23 x28 x 5 mm
7 9 x 2 9 x l 8 m m
2 l x 1 7 x 5 . 5 m m
l7 x 20 x 5.3 mru
l 7 x 1 6 x 3 . 2 m m

Not recorded

Not recorded

Nor recorded

15

l 6

r7

l 8

t 9

20

2 l

white chert Elko corner-norched projecrile point 2? x 26 x 5 mm
base. (Figure 6).

One obsidian uniface scraper;
one obsidian lerriary flake;
one obsidian secondary flake;
onc obsidian tertiary flake;
one obsidian reniary flake;
one obsidian teniary flake_

Obsidian rcniary rhinning flake.

Obsidian Srage III bifacc fragment.

Obsidian utilized rerliary flake.

Obsidian Stage III biface fragment.

Obsidian biface fragment

One obsidian tertiary flake;
one obsidian secondary flake.

One obsidian rerouched flake:
one obsidian secondary flake;
one obsidian shatter:
one obsidian reniary flake;
one obsidian teniary flake;
one obsidian tertiary flake.

Horseshoe; front shoe wi& four rectangular nail
holes in rhe crease on each side and Sr. Croix
Forge embosscd along rhe rop.

Two hole-in-rop cans; one unidentified can; one
"church key" opcned caru 3/4" metal strip: one
5.25* squar coffee can.

One white GMC hubcap; one unidentifiable can;
one 314' cable partially buried, but esrimared ar
6 ft long.

D

N4312320
E3f.22n

N4309160
F.32740p

N4312320
8332240

N4309950
8327285

N4312420
8332180

N4313710
E33t72o

N4312420
E3332205

N4314270
E331830

N4312240
F.332280

N4314130
E33l9E0

N4312440
8332225

N4309560
E330460

N4309660
E330260

N4309530
E330500

22

23

24

?5

26

A

c

c

c27

30



Table 5. Isolates Recorded by Western Culnrral Resource Management (cont.).

t o# Item Measurement
Mine
Parcel UTMs

A

28

29

One obsidian tcrtiary flake.

One evaporated milk can - match stick filler
solder dot top;
one piee of obsidian shatter.

One hole-in-rop can wirb matchstick filter hole.

One log cabin rine with screw top;
one squar coffee can with key wind strip
opening;
one Karo pry-up lid;
one sardine cran;
one seasoning can;
one tobacco can;
two evaporated milk cans with matchstick soldcr
dot tops.

32 One obsidian teniarv flake

1 6 x 1 2 x 3 m m

Not measurable

36 x l l x 24 mm

Not measurable

Not measurable

one pound size

4 inch diameter
not measured
not measured
not measured
One at ? 15116' x 4
6/16' (1915-1930) and
one at 2 15/16" x 3
14116'  (1917-1929).

16  x  l l  x  3  mm

N4313720
E332900

N4313720
E333240

N4310100
E330180

N4312100
8332470

30

3t c

33

34

Two-band, unifacially ground mano, red siltsrone 195 x g5 x 63 mm
witb quartz crystal inclusions.

One obsidian primary flake 37 x 33 x 13 mm

N4314020
E332480

N4314020
8332990

N4314020
E333005

A

The cave's southem and northern entrances are apparently connected, but the
connecting portion is completely filled with sedimenr (Figrges 7 and S). The northern
entrance is roughly circular and measures 1.? m wide by 1.6 m high. The southern enrrance
is located 15 rn southof the northern entrance and is roughly circular, measuring I.7 m wide
by 1.9 m wide. Both entrances are located about two meters above the point at which the
limestone escarpment meets the talus slope. The talus slope has an approiimat€ angle of 28
degrees and an aspect of 285 degrees. The roughly circular cave appears to be a solution
cavity with fairly smooth walls. At the north entrance, a smoothe6 iiea along the northern
wall could be the result of animal activity or human modificarion. The cave offers about
19 m of overhead protection from dripline to dripline including rhe connecting area thar is
filled with sedimenr.

3 l
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I

Cultural material was observed on the surface, including burned bone fragments,
chunla of charcoal, worked bone, an obsidian retouched/utilizid flake, and an obsidian
Suge III biface fragment. Both obsidian tools are located on the talus in front of the cave
openings.

Both the northern and southern entrances have been subjected to recent looting" Two
plastic buckets (2.5 gallons and 5 gallons) and a shovel were discovered in the northern
entrance. Other evidence of looting includes a sawed-off portion of a shovel handle, a beer
can, and various cigarene buns located at the base of the escarpment and on the talus slope.
In addition, two looter holes were located in the floor at the enrrance. A 3.5 x 1.0 x 0.6 m
deep area was excavated from the rear portion of the shelter to the northern entrance. The
sediment from the looter holes has apparently been dumped directly in front of the rprthern
entranee- A 2.0 x 1.0 x 0.30 m deep area was disturbed in the front portion of the southern
entrance. This sediment is present around the periphery of the excavated area and a small
amount is located in front of the entrance.

WCRM contacted the BLM House Range Resource Area in Fillmore the day after
discovery. On September 20, t996 an investigation ensued, with BLM, Continental Lime,
and WCRM participating. The BLM collected evidence from the site, BLM Archaeologist
Nancy Shearin collected a partially fossilized large calcaneus from the looter's spoils at the
nofihern gntrance, and a worked bone tool from the southern enrance.

The stratigraphy of the northern entranee was documented from the surface of the
cave and the looter hole. The upper stranrm (Stratum I) of the cave consists of fine brown
silt loam with numerous inclusions of packrat feces and plant material dominated by juniper
needles. Stratum I extends from the surface down l0 cm. A recent packrat nest containing
predominately junipr needles is located in the rear portion of the northern enrrance. Ashy
gray sediment is intermixed with the brown silt loam in places. An area along the northern
wall contains a concentration of ash and fire-cracked rock, which are probably looters' spoils.
Approximately one half of the surface area of the northern entrance appears to be impacted
by looting. Cultural materials observed on the surface of the nortlrern enrance include
nuggets of charcoal and fragments of large to small burned bone, some of which appear to
be panially mineralized. Several medium-to targe-sized burned and partially mineralized
bones have been stacked against the southern wall of the cave directly abone the looted area.
No lithic artifacts, ceramics, textiles or basketry, or other perishable remains were observed
on the surface.

Stranrrn II (ca. l0 to 20 cm) consists of a layer of limestone roof fall in ashy brown
silt loam: Stranrm III (ca. 20 to 40 cm) consists of light brown sofr, loose, silt loam with
few inclusions of cave rock and plant material, Stratum IV (ca. 40 to 60 cm) consists of
a distinctive reddish orange, soft, loose, silt loam with few inclusions of roof fall.

The looter's hole in the northern entrance does not reach the bonorn of the deposits.
Several blocks of a weakly developed, cemented, calcium carbonate horizon were observed



on the surface in the front of the cave. One face of the cemented layer exhibits numerous
inclusions of burned packrat feces and plant material that were likely brought up from
underlying deposits during the looting activify. This horizon was not visible in the profile
face of &e looter hole indicating that it originated from the base of the looter bole. The
cemented nature of the deposit indicates some antiquiry, as does the partiatly mineralized
nature of the bone.

At the southern entrance, stratigraphic observations are from a 30 crn deep looter's
hole. The looter hole did not reach the bonom of the deposit. Stranrm I consists of up to
l0 cm of ashy gri}, well-sorted, soft, loose, eolian silt loam with numerous inclusions of
paekrat feces and vegetal material dominated by juniper needles. Several distinct burned
areas are prcsent along the western wall of the cave. Some charcoal and small m large
fragments of burned bone that were displaced by looter activity are now present on the
surface. A bone tool was collected from the surface by BLM archaeologist Nancy Shearin,
Stratum II (20 to 30 cm) consists of soft, loose, brown silt loam with inclusions of roof fall,

Numerous pieces of a weakly cemented, calcium carbonate marix are located in the
looter's spoils. This could represent Stratum III and is probably related to a similar layer
found at the northern entrance. A face of one of the larger blocks of sediment was burned
and could reflect a burned living surface or at least another stratigraphic level. The enclosed
vegetal materials are sufficient for radiocarbon dating.

In addition, a large portion of the cave north of the looter hole contains undisnrrbed
deposits. The presence of burned bones, charcoal, and a worked bone tool, all of which
were from looters' spoils, demonstrate that the disturbed area contained cultural materials.
Based on the exposed profile and looters' spoils, there is a high probability that the
undisturbed portions of the cave contain buried intact culrural materials-

In surnrnary, the cave appears to connin well-defined stratigraphic laycrs. Finer
stratigraphic divisions rnay be present, but poor lighting precluded a bener view of the
stratigraphy. The looting activity has impacted portions of the upper layers of strarigraphy
but indications are that about 75 percent of the deposits are not affected, including'the
sediments that fill the area benveen the two entrances. Sediment is probably over one meter
deep in this area. The partialty mineralized bone and cemented narure of one of the layers
hints at the possibility of terminal Pleistocene paleontological deposits as well as very old
archaeological deposits being present in the cave. The cave, whiih has very god potential
to yield well-stratified archaeological and paleontological rernains, is recomminOeO- eligible
for inclusion in *re NRIIP,

site 42Md1352 (WCRIVI CL9J. The site, which consists of a prehistoric lithic scarrer, a rin
can scaner, and two hearths (Figure 9), is located on the flat mp of a ridge or small knoll
covered with residual red silty loam, exposed bedrock, and a heavy cover of angutar pieces
of limestone (see Figure 4). Vegetation is comprised of juniper trees with an undersrory
of sagebrush and grasses with an occasional prickly pear. 

-The 
majority of the artifacts are
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found on top of the north-south trending knoll, but additional artifacts are also present on the
northwest side of the knoll.

One of the hearths appears to have been used fairly recently; the other is probably
prehistoric' A trowel was insened into the fill of the piobable irehistorie trearth and it
revealed about 6 cm of ashy soil with small pieces of iharcoal. A sufificient amount of
material appears to be present to provide a radiocarbon date and a flotation sample. The
prehistoric artifacts consist largely of obsidian flakes including 3 primary flakes, 4 iecondary
flakes, 17 tertiary flakes (6 of which are retouch or bifaci thinning- flakes), 7 pieces of
shatter, and 2 indeterminate flakes. Use wear was noted on four of *rt Rafes, fire material
is dominated by opaque obsidian, but mahogany obsidian was also present. In addition, a
gray-green chert Stage III biface fragment that exhibits excellent workmaruhip was noted.

The historic componeil of the site includes a hearth that contains chunks of charcoal,
but no artifacts, and appears to have been used recently (in the last few years). Also present
are at least 23 tin caJls, many of them evaporated milk cans with matchstick openings. Two
of the cans have "Punch Heren embossed on the top, which dates the cans to lg3i-1945
(University of Utah et al. 1992:471-9). The tops have small knife slit openings. Tobacco
tins and lids, a squat one pound coffee can and lid, a Ball+ype canning lid, and an
unidentified metal pry lid wene norcd. Clear glass is present in two locations, but appears
to be pan of a single episode of breakage. An exterior fragment of a screw-top neck of a
thick bonle is pan of the glass assemblage. One wire h*p made by tnristing the ends of
an l/8-inch thick piece of wire is present. The distorted hobp measures 19.5 x 14 inches.

Approximately 60 m north of the site a piece of historic ceramic dinnerware was
noted, supponing the interpretation that at one time this was a sheep herder camp. A cairn
on a juniper stump was found within the site boundary, but the cairn did rpt contain a claim
marker or other material or information.

The multicomponent nature of the site indicates that this was a prefeged locale for
aJ least t€mporary habitation through time. The more rec€nt use appears to have been
limited to hunting or camping activity. Earlier use rnay have been as a ltreep herding camp
site. The earliest use, as indicated by the chert biface and quantity of obsidian rnanufacturin-g
or refining flakes, suggests a prehistoric use. Radiocarbon analysis of material colleced from
the hearth may substantiate a prehistoric date for site occupation. Based on the artifacts and
the presence of a datable hearth, this site is recommended itigiUt" for inclusion in the NRHp.

site.42Md1354 (WCRM CL-13). The site is a 135 m north/south by s0 m east/west lithic
scatter (Figure 10) located on a wide,.gently sloping, limestone bench west of a north/south-
oriented limestone ridgeline (see Figure 4). Juniper, sagebrush, and Mormon tea are the
most conrmon vegetation. Sediment within the site consists of brown silt loam with
numerous inclusions of marble-sized pieces of angular limestone. The sedimenr appears to
be predominately residual and the site has been moderarcly impacted by sheetwash erosion.
A I00 percent lithic tally was conducted and 20 tools and 75 piecls of debitage were
counted. The debitage is dominated by opaque black obsidian rer-tiary flakes. Tools include
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13 retouched and/or utilized flakes, 3 Elko Corner-notched points (Figure l l),
I indeterminate projectile point base, and 2 biface fragmeils. The Elko Corner-notched
projectile points are diagnostic to the Wendover or Black Rock phase (ca. ?500 B.C. to A.D.
50C) of the Archaic period in this region of the Great Basin. One unifacial sandstone slab
met'ate with sparse pecking and grinding was also noted. Neither features nor distinct artifact
concentrations are present.

One 25 x 25 x 32 crn shovel probe was excavated and revealed approximately l0 cm
of a poorly developed A horizon directly above a carbonate-rich C horizon. Bedrock was
reached at a depth of 32 cm. One obsidian tertiary flake was recovered from ttre uppermost
portion of the probe. No evidence was noted for stratified subsurface deposits. 

-fne 
site

appears to have functioned as a limited activify locality with tools and debitage irdicating that
resource procurement and/or processing occurred in the area. The subsurface probe zuggests
that sparse subsurface deposition could be present in areas of tle site not OirecUy 

-r6ort

bedrock; however, the possibility of well-stratified deposits is minimal. Nevertheless, the
rype and size of the assemblage implies the sirc has the potential to provide informarion
concerning prehistoric lithic technology. Analyzing the obsidian to detennine its source can
provide information regarding trade, exchange or patterns of seasonal transhumanc€. The site
has the potential to advance our knowledge of prehistoric lifeways in this parr of the Grcat
Basin and is reconmended eligible for the NRHP.

site 42Md1355 (WCRM,-CL15). This 50 m norrh/south by 75 m east/west lithic scaner
(Figure 12) is located on the gentle slope of a srnall southwesunorttreast-oriented ridge line.
The site is flanked by a drainage on the northwest and by the Filmore Canyon road on the
northeast (see Figure 4). Juniper and sagebrush are thl most common vegefation. The
sediment on the small ridge is residual brown silt loam with numerous irnluiioru of small,
angular, marble-sized pieces of limestone. Sheetwash erosion bas minimally impacted the
site.

A 100 percent lithic tally was conducted and 15 lithic tools and 115 pieces of debitage
were counted. The entire assemblage is obsidian, mosily an opaque blaci, although se*i-
translucent, banded, snowflake, and mahogany rypes are also present. The debitagJconsists
of I primary flake, 7 secondary flakes, ?? tertiary flakes, 18 minute rctouch and/or biface
reduction flakes, 6 indeterminate flakes, and 6 pieces of shatter. Tools consist of l0
retouched/utilized obsidian flakes, a lateral edge of a Stage I biface, a distal end of a Stage
m biface, one Pinto Shouldered projectile point (Figure l3), one Elko Corner-notched
projectile point base (Figure 13), and one multi-directional exhausted core. The assemblage
indicates an emphasis on the final stages of tool producrion, refurbishing, or both, but tf,e
Presence of the core indicates that some initial stages of reduction also occurred. No distinct'
artifact concentrations or feanrres are present,.

Two 25 x ?5 x 30 cm lest probes were excavated and neither probe exposed
subsurface culrural deposits. The upper brown silt loam contains more gravel than the
underlying carbonate-rich brown silt loam. The site appears ro be predominantty a surface
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manifestation' Although there is a slight possibility for some deposition, it is unlikely that
stratified cultural deposits are present within the predominately residual sediment.

The site appears to have functioned as a limited acriviry locality. The tools and
debitage indicate that resource procurement or processing or both occurred in the area. The
Elko Corner-notched point base is diagnostic of the Wendover through Btack Rock phase (ca.
7500 B.C. to A-D. 500) of the Archaic period in this region of the Grear Basin. The pinto
Shouldered projectile point, however, is diagnostic of thJ early fuchaic in the eastern Great
Basin. The size and nature of the assemblage indicates that the site has the potential to
provide additional information concerning prehistoric lithic technology. The source of the
obsidian, through trace element analysis, can be identified, which *itt ptouide information
regarding prehistoric trade, exchange or patterns of seasonal traruhumance. Information about
Iithic technology and obsidian sources will advanc€ our knowledge of prehistoric lifeways in
this area of the Great Basin. The site is recommended eligible for inclusion in the NRHp.

site 42Md1356 rWCRM Cl-lil. This lithic scarrer is a 42 m northlsourh by 6? m easuwest
site (Figure t4) located on the slope and base of a distinct red southwest/northeast-oriented
ridge (see Figure 4). The site, which is directly north of a small drainage capped with
approximately 20 cm of alluvial brown silt loam, has been moderately impact"O lV iheenpastr
erosion- The sediment on the ridge is a residual reddish-brown silt loam with over 80
percent marble-sized pieces of lime$one and small pieces of tabular sandstone. Juniper and
sagebnrsh are the most common vegetation.

A 100 percent lithic tally of the endre site was conducted. Sixteen tithic tools and
145 pieces of debiage were counted. The debitage is predominantly obsidian tertiary flakes,
although primary and secondary flakes are also preseni Tools include l,l retouched/utilized
flakes, 3 biface fragments, and 2 obsidian cores. No temporally diagnostic artifacts were
noted.

Two large, distinct lithic concentrations are present (see Figure l4). Concentration
A is on the western side of the site and contains 35 pieces of obsidian debitage and Z lithic
tools. Concentration B is at the eastern edge of the site and is composed oI T9 pieces of
obsidian debitage, I jasper secondary flake, and 8 lithic tools. The general site scatter
contains about 30 obsidian flakes (mostly tertiary) and I lithic tool.

With the exception of the jasper flake, the raw material is exclusively obsidian. A
black opaque variety is most prevalent; however, semi-translucent, snowflaki, banded, and
mahogany obsidian are also present.

Two 25 x 25 x 40 cm tesr probes were excavarcd. Test probe one was placed in the
alluvial sediment below the ridge slope in the southeast corner of the site. The probe
uncovered no cultural material. A 10 to 20 cm cap of alluvial brown silr loarn wirh few
pebbles overlies a brown silt loam with a higher percentage of gravel, Test probe two was
placed in the center of Concentration A. Three obsidian tertiary flakes *.rr recovered in
the upper 10 cm of the test probe. All 40 cm of sedirnent consisrs of gravel laden brown
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silt loam. The probes indicate a slight potential for buried cultural remains; however, rhe
residual nature of the sediment on the hill slope and the shallow amount of alluvium ar rhe
base of the ridge indicate a very low probabiliry for stratified deposirs.

The site appears to have functioned as a limited activity localify where resource
procurement' processing, or both occurred. The concentrations indicate that lithic reduction
and/or tool production was conducted in specific areas. Small obsidian cores, and ? primary
and 17 secondary flakes suggest that initial suges of reduction occurred. The large numUei
of tertiary flakes shows that tool production andlor refurbishing was ongoing.

In portions of the site, subsurface artifacts may be located deep enough to allow for
obsidian hydration analysis. The size and na$re of the assemblage indicater tt"t the site has
the potential to provide additional information concerning prehistoric lithic technology. The
source of the obsidian, through trace element analysis, can be identified, which will provide
inforrnation regarding prehistoric trade, exchange or parterns of seasonal traruhumance.
Information about lithic technology and obsidian sources will advance our knowledge of
prehistoric lifeways in this area of the Great Basin. The site is recommended etigibt for
the NRHP.

site 42Md1357 (WCRM CL19). The site is a 40 m norrh/sourh by 30 m easuwest lithic
scatter (Figure 15) sinrated on a very small ridge, extending east from a targer, north/south-
oriented lirnestone ridge (see Figure 4). The site is directly nonh of 

-a 
medium-sizpd

drainage and slightly above an area with alluvial deposition and a very small drainage directly
north. The site has been minimally impacted by sheetwash erosion- Iuniper and sagebrush
are the most cornmon vegetation. Sedirnent is predominantly residual on the small ridge and
a thin cap of alluvial sediments exist in the northern ponion of the site. The residual
sediment consists of reddish brown silt loam with numeious inclusions of angutar, marble-
sized pieces of limestone and small tabular pieces of sandstone.

The site consists of a general artifact scatter and two distinct lithic concentrations
(A and B) (see Figure 15). Observed lithic raw material at the site is exclusively obsidian.
The majority of artifacts are an opaque to semi-translucent black, but snowflake, mahogany,
and banded obsidian are also present. The general scatter, which was completely **tei,
contains45 f lakesand3l i th ictools.  A I  mx2msampleareawastal l iedinConcentrat ion
A- The sample unit contairu 58 pieces of debitage and 2 lithic tools. An additionat l}s
pieces of debitage were estimated for the remainder of the concentration. Concentration A
contains exclusively obsidian; the majority of artifacts are opaque to semi-trarslucent tertiary
and minute retouch flakes. The concentration appears to reflect final stages of tool
production. A reworked obsidian projectile point was located in concentration A lFigure 16).
All of Concentration B was tallied, and 18 pieces of debitage and 3 lithic tools were counted.
The artifacg, which are also exclusively obsidian, are predominantly tertiary and minute
retouch flakes, suggesting final stages of tool production and refurbishing. One Elko Corner-
notched projectile point is present on the surface of rhe site (see figure 16). This poinr sryle
is diagnostic to the Wendover through Black Rock phase (ca. 7500 B.C. to A.D. jOOl of the
Archaic period in this area of the Grear Basin.
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A 25 x 25 x 20 cm shovel probe was excavated in a level area in the central portion
of the site. One obsidian tertiary flake was recovered in the upper centimeters of the probe.
Limestone bedrock was reached at a depth of 20 cm. No indications were presenr ro suggest
that stratified subsurface deposits exist.

The site appears to have functioned as a limited activity locality where resource
procurement and/or processing occurred. The concentrations indicate that lithic reduction or
tool production or both were conducted in specific areas. The several obsidian primary
flakes and minute retouch flakes sugge$ that smatl obsidian nodules were being reduced, but
the primary focus appears to have been tool productior/refurbishing. The sediments are
shallow and predominately residual, although a thin (<20 cm) alluviit cap is present in the
northern portion of the site. The subsurface probe indieates that very shgnt deposition may
be present in areas of the site. The fiin alluvial sediment at the oortt*ro portion of the site
may contain buried deposis; however, the possibiliry of well-stratified deposits is very
minimal. In still untested areas of the site it is possible that subsurface 

"ttifacts 
may UL

located deep enough to allow for obsidian hydration analysis. The size and nanrre of the
assemblage furdicates that the site has the porcntial to provide additional information
concerning prehistoric lithic technology. The source of the obsidian, through trace elernent
analysis, can be identified, which will provide information regarding prehistoric trade,
exchange or panems of seasonal transhumance. Information about lithii technology and
obsidian sources will advance our knowledge of prehistoric lifeways in this area of the Great
Basin. The site is recommended eligible for inclusion in the NRHp.

Site 42Md1358 fWCRM CL-21). This site consists of a small cave located on the west-
facing slope of a nonh/south-trending limestone ridge (see Figure 4). The cave is located
at the base of a 10 m long limestone escarpment that runs along the crest of ttre ridge. The
entrance to the cave measures 1.5 m wide x 1.6 m high and the cave offers about a.S m of
overhead protection (Figures L7 and 1S). The interior space is roughly circular with a
diameter of I m. A talus slope of approximately 25 degiees is in froni of the cave. A
packrat midden is located at the back of the cave and the floor surface is covered with
packrat feces. Charcoal fragments, burned bone, and a small piece of cut wood comprise
the cultural material found on the surface of the cave.

Two adjacent 35 x 25 x 40 cm shovel probes were placed in the center of the cave,
approximately 1.78 m from the dripline. The test probe uncovered a white chert, bifacially
worked, unilaterally flaked, secondary flake (Figure 19). The flake was recovered from an
approximate depth of 20 cm. In addition, several burned and unburned packrat- and rabbit-
sized bones were recovered from the fill.

Four layers of stratigraphy are apparent in the profite of the probe and all of the
layers exhibited some degree of packrat intrusions. Other areas of the cave probably retain
their integrity. The approximate upper 10 cm of fill consist of loose prct rat feces and
various plant materials. The underlying 10 to 20 cm consist of soft gray silt loam. This
layer is directly above 20 to 25 cm of loose packrat feces and plant matiriat. Brown silt
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loam with fist-sized inclusions of limestone is present from 25 to 40 cm below the zurface.
Packrat activity is the only obvious subsurface disturbance in the cave. No features are
present on the surface or in the probe hole.

The test probe indicated the presence of buried, stratified and preserved cultural
deposits; therefore, the site has the potential to advance our knowledge of prehistoric lifeways
in this pan of the Great Basin. The site is recommended eligible for inclusion in the NRHp.

Sites Recorded by WCRM Recornnrended Not Eligible for the NRHp

A total of 3 sites recorded by WCRM personnel are not reconmended for eligibiliry
to the NRHP. These sires are all located within mine Tracr D.

site 42Md1351 rWCRtvl CL-n. The site is a 17 m norrh/south by g0 m east/wesr
prehistoric lithic scatter ard historic trash scatter (Figure 20) Iocated along the north side and
base of a north/south-trcnding limestone ridge (see Figure 4). Juniper, sagebrush,
snakeweed, and bunch grasses comprise the vegetation. Residual sediment at the site consists
of brown silt loam with numerous inclusions of marble-sized pieces of angular limestone.
The site has been moderately impacted by sheetwash erosion.

A 100 percent artifact tally was completed and 2 obsidian tools and 15 pieces of
debitage were counted. The debitage cor$ists entirely of opaque black obsidian tertiary and
minute retouch flakes. Tools include a drill or graver and a Stage II biface fragrnent. trlo
distinct artifact concentrations or features are preseRt.

The historic component consists of crimped cans, matchstick milk cans, and
indeterminate metal objects. The cans place the historic component between about Ig15-
1930. A very recent-appearing hearth is adjacent to the south side of the road.

One 25 x 25 cm shovel probe was excavated. The probe revealed brown silt loam
with limestone inclusions to a depth of 30 cm. No artifacts were recovered from the shovel
probe.

Both components of the site suggest this was a limited activiry localiry. The
prehistoric tools and debitage indicate that resource procurement or processing or both
occurred. The historic trash likely reflects sheep herding activity during ne nrst tliny years
of the 20th century. The lack of features, damaged site integrity, ind residual sediment
indicate that the site is unlikely to yield significant information concerning prehistoric or
historic lifeways in this area of the Great Basin. Field documentation has iifety exhausted
the research potential of the site and it is reconmended not eligible for inclusion in the
NRHP.
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Site 42Md1353 fWCRM CL-l1). The site consisrs of a 75 m norrh/south x 37 m easUwest
lithic scafter (Figure 2l) located on the southern slope and small saddle between two hills
on a nortl/south-oriented limestone ridge (see Figure 4). Juniper and sagebrush are the most
common vegetation. Sediment within the site consists of residual brown silt loam witb a
high percentage ( > 90 percent) of marbte-sized pieces of angular limestone, and bedrock is
exposed in some areas of the site. The site has been moderarely to heavily impacted by
sheetwash erosion.

A 100 percent lithic tally was cornpleted, and 15 lithic tools and 2l pieces of debitage
were counted. The debitage con$ists exclusively of obsidian of various types irrcluding semi-
translucent, opaque, banded, and mahogany, but is dominated by an opague to semi-
trarulucent black. Tools include five retouched/utilized flakes, five biface fragments, and five
projectile points (Figure 22). The projectile points include two Desen Side-notched, rwo
Rose Spring Corner-notched, and one Coftonwood Triangular point. All of the projectile
points are indicative of the late Prehistoric or Fremont phases (about A.D. +OO-iZOOI.
Neither distinct artifau concentratiorx nor features are present.

Two 25 x 25 x 35 cm shovel probes were excavated. Probe I was placed on the 18
degree slope of the site and Probe 2 was excavated into the nearly level sediment at the base
of the small saddle. The probes revealed about l0 cm of brown silt loam with numerous
gravel inclusions directly above a shallow, brown, carbonate rich C horizon with fewer pieces
of gravel' No evidence of subsurface deposits was noted. The residual nanrre of tne
surrounding sediment and shallow nailre sf the carbonate-rich sediment above bedrock
indicate that zubzurface stratified deposits are extremely unlikely to be present. Neitber of
the two probes reached bedrock although bedrock in most of the site iJ near the surface.

The site appears to have functioned as a limited activity area. The debitage indicates
that final stage core reduction and/or tool manufacturing occurred, and the projectile points
(four with apparent impact fractures) and expedient tools suggests that the area may represenr
a kill and/or burchering locality.

The slope of the hill, exposed bedrock, damaged site integrity, lack of features, and
sterile subsurface probes into residual sediment indicate that the site can yield no significant
hformation concerning prehistoric lifeways in this part of the Griat Basin. Field
documentation has exhausted the research potential of the site and the site is recommended
not eligible for inclusion in the NRHP.

site 42Md1359 (WCRM CL-?z). The site, which is a 42 m north/sourh by 30 m east/west
prehistoric lithic scatter (Figure 23), is located on the wesr face of a north/south-trending
ridge line (see Figure 4). Juniper, sagebrush, snakeweed, and bunch grasses are the most
corlmon vegetation. Site sediment, which appears to be residual, corxists of brown silt loam
with numerous inclusions of small limestone pieces. Two small drainages bisect the site,
which has been rnoderately irnpacted by sheetwash erosion. Vehicular disturbance was noted
along the west and north edge of the site.
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A 100 percent artifact tally was conducted. Thirty-one pieces of debitage were
counted. Neither distinct concentrations nor features are prisent.

One 25 x 25 x 30 cm shovel probe was excavated. The probe revealed brown silt
loam with limestone inclusions to a depth of 30 cm. No artifactJ were recovered from the
shovel probe.

The site is indicative of a limited activiry locale where resource procurement and/or
processing occurred. The lack of features, damaged site integrity, iro*og"n ouu lithic
assemblage, and predominantly residual sediment indicate rhat the site is unlikely to yield
significant information concernirg prehistoric lifeways in this pan of the Great Basin. Field
documentation has likely exlrausted the research potential of the site; therefore, the site is
recommended not eligible for inclusion in the NRHP.

Sites Reevaluated by WCRM

Of 19 reevaluated sites only two (42Mdl14l and 1080) are considered significant and
are recommended eligible for the NRHP (see Table 4). Fifteen of the t-7 remaining
previously recorded sites (42Md1116, t123, l!25, 1t26, 1127,113g, 1139, 1140, Ll4{,
1143, LlM, 1145, 1146, !147, 1148, 1149, and 1185) were examined by excavating, one to
q* shovel probes ro determine potenrial eligibili6,. Site 42Md1ll6 was Dor relocated and
site 42MdLl42 was reevaluatd without a test probe. These 17 sites were found to be
lacking the qualities that would make them eligible for inclusion in the NRHp.

Reevaluated sites Recommended as Eligible for the NRHP

Site 42Md1080 is located wirhin mine Tract A. Site 42Mdll4l is located in mine
Tract C' Both of these sites are recommended as eligible based on their artifact assemblages,
good integrity, and potential for substantial buried deposits.

Site 42Md1080 Update. Site 42Md1080 was reevaluared by WCRM on September 25,1996.
The site boundaries were expanded, the lithic count *rs raised to oner 300, and two
subsurface probes were excavated. The site consists of a 28 m nortl/south by 65 m
easUwest lithic scatter (Figure 24) lmated on the end of a gently sloping north/south-oriented
finger ridge (see Figure 2). The site is flanked on the iuttreast by a small drairnge and
on the norttr by a larger drainage. Sediment at the sire consists of primarily colluvial and
alluvial brown silt loam with numerous inclusions of angular and subangular pieces of
limestone. The site has been minimally impacted by sheeiwash erosion, *hi"h has likely
displaced some of the surface assemblage;'however, no significant erosional channels cut
through the site.
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An approximately 80 percent lithic tally was conducted and 287 pieces of obsidian
debitage and 6 littric tools were counted. Raw material is almost exclusively obsidian. A
black opaque variety is most prevalent; however semi-translucent, snowflake, banded, and
mahogany obsidian ar9 also present. Debitage consisrs of 4 primary flakes, 18 secondary
flakes, 97 tertiary flakes, and 7 pieces of shatrer. Tools inctude rwo obsidian
retouched/utilized flakes, one pink quartzite Stage II biface fragment, rwo obsidian Stage III
biface fragments (including one indeterminate projectile point iip), and one obsidian multi-
directional pebble core. No temporally diagnostic artifacts were observed, although a small
Desert Side- and Basal-notched point was found during a July 6, 1995 site visit. This
projectile point would suggest an occupation during the Iate Prehistoric or Fremont phase
(ca. A.D. 400-1700).

One large concentration (A) is present in the nonheast corner of the site. The
debitage is mostly by opaque obsidian tertiary flakes with few primary and secondary flakes
present. A tally of 161 pieces of obsidian debitage in the concentration was an estimated
80 percent of the total assemblage. The debitage includes 5 prirnary flakes, 11 secondary
flakes, 143 interior flakes, and 2 pieces of shatter.

Two 25 x 25 x 30 cm test probes were excavated and the fill screened through tA-
inch mesh. No cultural materials wele uncovered. Test probe I was placed in the western
portion of rhe site and probe 2 was placed in the central portion of the site. Two layers of
stratigraphy were observed. The upper portion consisrs of gravel-laden brown silt loam and
the underlying layer consists of a carbonate-rich brown silt loam. The uppcr layer appears
to be an alluvial and colluvial deposit that extended predominanrly from- the ridge io tfre
south- The underlying deposits likely are a mixture of colluvial materials and perhaps
overbank alluvium originating from the large drainage. Although the test probes uncovered
Ro subsurface artifacts, the potential for such deposits cannot be discounted within the
colluvial sediments at the site. WCRM archaeologists observed numerous panially buried
artifacts within the dense surface cluster.

The site appears to have functioned as a limited activity locale with tools and debitage
indicating that resource procurement, processing, or both occurred. The concentration
indicates that litlric reduction/tool production was conducted in speeific areas. The small
obsidian core, and primary, s€condary, and tertiary flakes indicaie that alt stages of lithic
reduction were ongoing, but the emphasis seems to be on the final stages of tool production
and/or refurbishing. The primary and secondary flakes appear to be derived from small
obsidian nodules' Parts of the site extribit subsurface deposiiion and subsurface artifacts may
be located deep enough ro allow for obsidian hydration analysis.

The size and narure of the assemblage and the possibiliry of subsurface deposits
suggest that potential exists to gain additional information concerning prehistoric lithic
technology- The source of the obsidian, through trace element analysisl ian be identified,
which will provide information regarding prehistoric trade, exchange or patterns of seasonal
transhumance- Information about lithic technology and obsidian iourcei will advance our
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knowledge of prehistoric lifeways in this area of the Great Basin. The site is recommended
eligible for inclusion in the NRHP. Any treatment should include some additional subsurface
testing.

Site 42Mdll4l Update. The site, which was re-evaluated by WCRM on Sepreinber 22,
1996, consists of an approximately 2.5 m wide and 6 m djep cave with a iouth-facing
entrance (Figure 25). Two alcoves separated by a rock wall are present in the cave, otre ar
the back and one to the east. Two vandal pits were noted Uy erclaeological Research
Consultants (ARCON) during their June 14, l9g4 survey (Norman lg94bt A test pit
excavated by ARCON in one of the vandal holes revealed approximately 60 cm of deposition
and three layers of stratigraphy. At that time an obsidian flake was noted on a compacted
surface about 10 cm below the cave floor.

During the current reevaluation, WCRM noted two obsidian flakes near the dripline
of the cave and relocated the wire-wrapped log and historic fire pit noted in the 1994 ,u*"y
report. The fire pit has been disturbed and the rocks are piled up against the wcst cave
wall. Sediments at the back of the cave are moist, indicating u possiUly active seep. A
distal piece of a tibia from a large marnmal (antelope size) was found in a shallow pit at the
mouth of the alcove at the rear of the cave. The proximat edge of the bone exhibits
evidence of rodent gnawing and appears to have been iut.

During re-evaluation, a 25 x 25 cm shovel probe was excavated to a 30 cm depth in
a depression just inside of the cave mouth, 1.1 m north of the dripline and 1.3 m east of
the west wall. The probe revealed an abundance of silt with few t*f. inclusions. Charcoal
pieces, some over I crn in size, were noted in the fill. A tip of a bone awl was collected
from an approximate depth of 30 cm (Figure 26). In additiorr, ,ru.ol bone fragments were
recovered, as well as a piece of ungulate tooth enamel. Excavation was halted when a
reddish sediment was reached (30 cm d*p) and the test pit was back-fi1ed with the rocks
from the disturbed fireplace' Bedrock was not reached. Sbme rodent disturbance was noted
in the profiles of the probe, but the stratigraphy appeared to be intact. The site does not
appear to have been seriously vandalized.

The site exhibits good integrity, has a small surface artifact assemblage, and contairu
intact stratigraphy with subsurface cultural materials. Evidence of multiple 6ccupations may
be present. The stratified cave site has the potential to further our knowledge oi prehistorit
lifeways in this area of the Great Basin; therefore, rhe site is reconulended eligible for the
NRHP.

Reevaluated Sites Recommended Non-Eligible

Sites 4zttldll?,3, llZS, 1126,
sites, but are not reconmended as
deposits. Site 42MdI1l6 was nor
mine personnel, BLM, and WCRM.

1139, 1142, 1143, ll48 and ll85 are archaeological
efigible. 42Mdlr23 has buried, bur minor, c,ultural
located, as was the case during an earlier visit by
Based on our examination of the area and site sketch
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maps' we believe that 42Md1lt6 and ll25 are the same site. 42Wdll26 may have eligibte
deposits, but it has been looted and now lacks integrity. 42Tvldll39 contained few artifaca
and lacked deposition indicating that the sirc does not contain information sufficient to
advance our knowledge of prehistoric lifeways. Based on observatiors made during flagging,
the boundaries of nvo of the previously recorded sites (42Mdl 142, 42Md1I43) were *oOineO
and both sites were re-mapped to more accurately reflect their boundaries. WCRM concurs
with the previous evaluation for these two sites of non-eligibiliry as recommended by ARCON
(Norman 1994b).

One site, 42Md1185, contained buried deposits, including historic cans, in two
features, either privies or trash piu, Two episodes of site use are appareff; nevertheless,
the buried deposits appear to be restricted to the features, and the Cuttural assemblage in
them is limited. It is felt that significant information cannot be recovered from 42Mdilg5,
and that it is not recommended as eligible to the NRrIp.

Site 4.2Md1116. An attempt was made by WCRM to relocare 42Mdll16 on September 22,
1996. The site could not be located as mapped therefore, it could not be reevaluated. A
previous attempt by mine, BLM, and WCRM personnel also failed to relocat,e the site. It
is believed that this site is acnully the same site as 42Md1125. This belief is based on close
reexamination of at least a 40 acre area around &e mapped location, the site description of
the site location, and the site map. It is recommended rhat 42Mdl l 16 and LLZS be
considered the same site. It is further reconmended that the site receive the earliest recorded
site number (42Md1116), but the site location be that of 4ZNIdllZS.

site 4?Md1123. In 1994 this site was recorded by ARcoN as a 5 m long, I m deep, and
I m high rock shelter with a south-facing opening in a rock ourcrop at the base of a hi1
(Norman 1994a) (see Figure 3). During the 1996 reevaluation by WCRM, the site surface
was found to contain chunks of charcoal and large mammal bones, some of which are
burned. Packrat activity is apparent on a ledge above the floor. A rope that was mentioned
in the ARCON 5/24/94 report was found and ttre rock "wall" or windbreak was determined
to more likely be roof fall" None of the other material identified durfurg the 1994 inventory
was present.

During the reevaluation two shovel probes were excavated (Figure 27). Both probes
exposed gray*brown silt with extensive angular lirnestone pieces" The A horizon is about
8 cm thick and the lower silt may be a C horizon, but no evidence of a strucnrre was noted.
The first 25 x 25 cm shovel probe, which was placed south of the rear wall of the shelter,
1.4 m we$ of the east wall, and just inside the dripline, was excavated to a depth of 35 cm.
The fill was %-inch screened and small chqnks of charcoal and some bone were found. The
shovel probe which terminated at 30 cm conuined mammal bone, which was collccted.
Shovel Probe 2 was placed on the apron outside of the shelter. It terminated at bedrock
25 cm below the ground surface . Chunks of charcoal, two obsidian flakes, and three pieces
of bone including a piece of ungulate tooth enamel, were recovered from the upper pbrtion
of the probe. It appears that the accumulation of material in the shelter can be anributed
to packral aclivity but the material in front of the shelter is culrural.
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Based on the lack of welldefined stratigraphic deposits and paucity of artifacts, the
site is considered insignificant and is recommenOrO no, *iigiUle to the NRHp.

Site 42Md1125. Site 42Md1125, which was reevaluated by wcRM on September zz, !996,
originally consisted of three flakes and a white chert drill on a small saddle (see Figu re 2)'.
No other material was located. One 25 x 25 cm shovel probe was excavated to , iepth of
25 cm in the area between the three flakes and rhe drill (Figure 28). The surface sediment
consists of residual brown silt loam with a high percentage of n*.rtone gravel. The probe
uncovered a calcareous brown silt loam that contained inclusions of timesto-ne gravel; bedrock
was reached at a depth of 25 cm. No features are present.

The residual sediment, paucity of artifacts, and lack of potential for buried cultgral
deposits indicate that the site is unlikely to yield significaru information concerning prehistoric
lifeways in this pan of the Great Basin. Field documenration has likely exhausted the
research potential of the site; therefore, the site is recommended not eligible- for inclusion in
the NRHP.

Site 42Md11?li. WCRM reevaluaEd this site on September 22, 1996. The site consists of
a rockshelter with an opening 1.5 m wide by I m deep by 1 m high, trd a surface that
consists of loose packrat midden materials (see Figure 2f. ih. b.r, bonle mentiorpd in the
May 1994 ARCON report (Norman l994al was relocated, but the black obsidian scraper was
not' A 25 x 25 cm shovel probe was excavarcd 80 cm back from the dripline and 90 cm
east of the west wall (Figute 29). The probe revealed 5 cm of fractured limestone with a
minimal amount of silt. No cultural maierials or organics were recovered from the probe.
The presence of the beer bottle and contents of the shelter indicates that the site was looted.

The lack of stratified deposits, damaged site integriry, and paucity of artifacts indicate
that the site is unlikely to yield any information .onreiring prehistoric lifeways in this part
of the Great Basin. Fietd documentation has likely extrauiteO the research potential of the
site; the site is recommended not eligible for incluiion in the NRHp.

Site 42Md1139" This site was originally recorded by ARCON in 1994 as a Z x 6 mprehistoric lithic scatter located on rhe sourh side of a saddl* (Norman lgg4b) (see Figure 4).
The scatter consisted of less than 20 anifacm, including rwo tools. Only trpo flakes were
found; one in the concentration and one outside (Figuie 30). The residual sediments are
composed of about a 3 cm thick gravel-capped silt layer over shale-like cnrmbly limesrone,
which precludes significant deposition.

- In addition to an intense surface examination, rhe 1996 reevaluation of the site by
WCRM included the placement of a 25 x 25 cm shovel probe in the upper north edge of thl
originally dehned small artifact concenuation. Screening of the probe fill failed tJproduce
anything bur platy angular limestone.
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Based on the lack of deposition and paucity of artifacts the site does not contain
information sufficient to advance our knowbdge of prehistoric lifeways in this pan of the
Great Basin. Field documentation has likely exhauJrcd rhe research porential of the site;
therefore, the site is reconrmended not eligible for inclusion in rhe NRHp.

Site 42Md1142. Although this site did not require reevaluation, WCRM updated the site
form as a result of observations made during temporary fencing operations conducted at the
request of the BLM and Continental Lime, Inc. Thi update consists of a new map and
details of tin cans that refine site occupation dates.

The site, which is situated on fairly level to slightly undulating ground adjacent to agraded road, is cut by three branches of an intermitteni Oiainage (Figut" :f). A 13 x g m
concentration of historic tin cans (13) is located between two of ttre Orainage fingers, and
additional historic tin cans are sparsely scaftered throughout tlre general area. Two cans were
observed wi& "Purrch Here" embossed on the lid; thus, dating the site to lgi,s-lg41(Universiry of Utah et al. 1992:471-9). In addition, a metal bucfet was found adjacent to
one branch of the drainage. The majority of cans were found in the drainages, but not
exclusively.

The potential for zubsurface materials is present because of alluvial activity, but it is
likely that if material is subsurface it was purposefully buried as rrash and is identical to the
surface scatter. The site does not appear to contain artifacts or information that would
contribute to our understanding of the history of sheep camps in the area. ryCRM concurs
with the initial evaluation that the site is insignificani and not eligible for the NRHp.

Site 42Md1143. This site did not require reevaluation, but WCRM updated the site form
as a result of observations rnade during rcmporary fencing operations conducted at the request
of the BLM and Continental Lime, Inc. The update rotiiri of redefining the site bouniary
and drawing a new site map ro reflect the change (Figure 32)"

Because the entire valley could be classified as a dispersed sheep carnp, it was decided
to mot€ critically examine and identify the elemenrs that cbuld definJ the camp, rather than
including the extensive scatter of tin caru and household producrs found sparsely scatterd
throughout the area. As a result of this examination, the u*tr originally founO at each end
of the site have been reclassified as isolates and the cenrral unit has been identified as the
site. The site, which now measures 60 m east/west by 30 m north/south, contains tobacco,
evaporated milk, and fruit cans and an arrangement of iour rocks that initially were identified
as a rock-lined fire-pit. One tobacco can was found adjacent to the rock alignment. A
25 x 25 cm shovel probe was placed-in the rock alignment, and roots, rocks, small pieces
of wood, one possible thermal rock spall, and four pea-sized pieces of charcoal were found.
A second 25 cm diameter test unit was placed in a slight iepression located east of the
heanh. It contained one obsidian microflake (10 x 7 x I 

-rnm), 
and roots, broken rock, and

gravel. Because the microflake was found in the first shallow probe amempr, the flake may
have been invisible in the matted grass rhat covered the depression rarher than being buried.
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A wash pan noted during the original survey was not found, and bonles and glass were alsosparse.

Two elements of the original site have been rccorded as isolates (IOs) rather than aspart of the site. tffhat had been originally identified as the w€sr unit of ttre site has beenrecorded as IO 26, which contains npo hole-in-top cans, one unidentified can, one ,,church
key" opened can' a 314" metzl strip, and one 5 % " diarneter squar coffee can.

The east unit is now IO 27. One white GMC hubcap, one unidentifiable can, anda panially buried 3/4" diameter cable comprise the isolate. Ttre original report mentioned
a depression within the unit, and afi,er extensive deliberation, an area that may possibty beperceived as a depression was tested. A 25 x 25 cm shovel probe failed tg expose evidence
of cultural remains.

All three test probes contained brown loamy silt with a rendency to become slightlyclayey with depth. At about l0 cm below the surface the soil becami morc compact andcaliche inclusions were promiffint. Grass, roots, and gravel were also found in the shovelprobe holes- The flake that was found in test probe 2 may have been embedded in the
matted grass that covered the depression rather than having been buried.

The additional investigation of 42Md1143 did not alter the original assessment ofeligibility. The site is viewed as not significant, with linle potential for advancing theundersmnding of sheep herding activities in the area. Field documentation has tgrtyexlrausted the research potential of the site; therefore, the site is recommended not eligiblefor the NRI{P.

Site 42Mdt 148. In June of 1994, ARCON described the site as a 4 x 5 m prehistoric lithicscatter located on a saddle along a game trail (Norrnan 1994b) (see Figure4). In Septernber1996, wcRM reevaluated the site and found it to be covered by a desert pavement-like
surface' No artifacts were located. A ?5 x 25 cm shovel probe was placed within theboundary identified during the 1994 survey (Figure 33). The gravelly surface caps lj cmof silt and limestone gravel. The gray brown A Horizon overlies a tan B Horizon. At15 cm below the surfase a very compact B horizon with subrourd (0.5 cm diameter) chunksof moderately plastic clay was encountered. The fill from the probe was screened through1/16-inch screen to insure that potential microflakes from ant aCtiviry would not be missed.l lNO anltacts were recovered.

Based on the absence of artifacts, and the lack of stratified deposits, the site does notexhibit the potential to contain significant informarion concerning the prehistory of the areaand is reconrmended not eligible for the NRHp.

Site 42Mdll85. The site, which had been erroneously reported as 4ZMd1g0 by ARCON(Norman 1995) during a 1994 site visit, was reevaluated by wcRM in September 1996.ARcoN described the site as an 15 x 20 m extended seasonal campsite related to early
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ranching or mining activiry and identified five features, including a meter-wide rock cairn in
a depression, and four other depressioru, each about a meter wide. Artifasts previously
identified included a late 1800s double solder tin can, meul box type kirchen cooking stoni,
and scattered tin cars. In addition to the above, WCRM observed several milled wood
(2 x 4s) fragments west of the stove, and a vent hole can located east/southeast of the stove
across the road from the features. Two additional depressions were noted east of the stove
on the opposite side of the road (Figure 34). The dimensions of the "ranching wagon trail'
mentioned in the ARCON repofi was observed to fit a modern four-wheel drive vehicle. The
site has also been impacted by erosion and two roads.

WCRM placed three shovel probes in the site. Probe l, which measured 30 x 30 cm,
was excavated to a depth of 30 cm. It was placed on the south side of the cairn in ttre
depression. The probe uncovered angular to subangular limestone gravel with reddish tan
silt, apparently representing a B Horizon. The coarse-graired sediment indicates high energy
alluvial transport. A black asphalt-like substance was located slightly subzurface a"d
irnmediately nonh of the probe. No cultural materials were uncovered in Probe l.

Probe 2 was excavated in the cener of the depression located north of the stove and
l8 m and 39 degrees from the norttr edge of the cairn. A can was in the depression on the
surface prior to excavation of the probe. The probe measured 30 x 30 cm and was
excavated to a depth of 20 cm. Sediments exposed in the probe consist of gravel-laden
brown silt similar to those in Probe 1; however, the sediment did not turn reO rt depth,
suggesting it may represent a disturbed B Horizon. The probe uncovered the weathered tip
of a wooden lathe and three sanitary cans from the 1950s. The depression appears ro
represent eittrcr a privy or trash pit.

Probe 3 was placed in a previously unmapped depression located east of the stove on
the opposite side of the road. The sediment contained less gravel than the previous trpo
probes. A vent hole can was recovercd from the test probe at a depth of about 20 cm. The
depression may represent an older trash pit or privy.

The site appears to contain two clements of occupation. The double solder end tin
cans likely represent the earliest component from around 1875-1903. The sanitary and vent
hole cans represent the later component. The damaged integrity and paucity of artifacts
indicates that the site can yield no significant information r*g.tOing sheep and/or prospecting
activity during the early to middle part of the century. The site is recommended not itigiUti
for irrclusion in the NRHP.

Reevaluated Sites Recommended as Not Cultural

Eight of the rockshelters and caves (42Md1727,113g, 1140, 174p,, 1745, t146, l!47,
and 1149) produced no evidence of culmral material, with the exception of burned bones thar,
if cultural, were traruponed by packrats and are out of site context. These shelters and
caves have no evidence that they are archaeological sites"

75



42Md1185

1\
\
\

I
I

\
I

\ \
\ \
\ \

\ \

t\
t \
\ '

I
I
\
\

H \

\
\
\

\

\
\
\

t l
I t
\ l
\ \
\ \
\?\
\9.,,
\a\
\?\
\B\.
rE\t a \

' .  t

r - A l

\$
\a
\

NOT TO SCALE

LEGEI{D

O sHovEL TEsT PfloBE
H HISTORIC AFTIFACT

S cAnN

)i,? DEPR€ssroN

/"'-''t DRAINAGE

/oa
€7

(8
\r /

Figure 34. 42Mdll85 site map.

76



Site a2Mdl12?. An inventory conducted by ARCON in l9g4 (Norman 1994a) idenrified the
site as a heavily vandalized prehistoric rock shelter that measured 2.5 m wide x 2.0 m deep
x 1.0 m high (Figure 35). In September 1996, WCRM reevaluared the site. Two 25 i
25 cm shovel probes were placed in the shelter. The first probe was placed in a l-m -wide
strip, which is the only space available for buried deposits. ltre probe is 1.28 m from the
dripline and 1.20 m south of the nortlr wall in an area of least disturbance. Bedrock was
reached at less ttran 5 cm and small pieces (+l- 3 cm) of fractured limestone were the only
sediments present. A second 25 x 25 cm probe was placed at the dripline. Packrat feces
mixed with sediments, coarse limestone, and small gravel was encountered, with sparse
organic material also present.

The absence of stratified deposits and artifacts suggest that this site does not contain
any potential to provide additional information regarding prehistoric lifeways in this part of
the Great Basin. This location lacks evidence of any culnrral material or behavior; it cannor
be considered a site.

Sile 42Md1138. In the 1994 ARCON inventory (Norman 1994b) this site was described as
a 2.A x 1.0 x 1.5 m prehistoric rock shelter with a large packrat midden and 20 cm of fill
(Fieurc 36).

The shelter, as observed during the current project, was almost totally filled with a
large brushy packrat midden that has mammal bones on the surface. During thl reevaluation,
a 25 x 30 cm shovel probe was dug to bedrock at 30 cm below the surface. The probe was
placed about 50 cm inside the dripline ard 30 cm off the south wall. The orobe revealed
the packrat midden, 11 cm of pine needles, duff, and packrat feces over a well-indurated
silty deposit, and 3 to 4 cm of charcoal over limestone bedrock. Nottring was present to
suggest that the charcoal was cultural. Foamy-textured indurated gray iilt *as presenr,
coming out of the shovel probe as loosely consolidated chunks. The texture and induration
suggests it reprcsents travertine or a similar material in the process of formation. The gray
color may be charcoal stain from a feature under the brushy midden but the gray cotor ii
believed to h from the dark mineral stain on the cave walls and not charcoal at all.

The lack of stratified deposits and absence of artifacts suggest this site does nor retain
any information that would contribute to our understanding of prehistoric lifeways in this part
of the Great Basin. This location lacks evidence of any cultural material or behavioi it
cannot be considered a site.

site 42MD1140. An inventory conducted by ARC0N in 1994 identified the site as a rock
shelter with an efffance of 3.0 m high with a 2.A x 3.0 m platform floor at the entrance
(Norman 1994b). The shelter was located on the side of a limestone cliff and extended about
10 m to the rear floor level with deep, wind blown fill. Apparent smoke blackening on ttre
ceiling was originally observed. The original test pit was eiiavared to a depth of .20 m and
revealed animal bones. In addition, some possible human bone was located on the surface
and reburied by rhe original investigator.
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In September 1996, WCRM, through an error, excavated a test pit inside the shelter.
The test pit was not required. One 25 x 25 cm shovel probe wal placed in the front
chamber of the shelter. The probe uncovered 40 cm of sediment with inclusions of
numerous small faunal remains. The remains included jack rabbit and a badger humerus.
However, no stratified deposits appeared to be present and none of the faunal remains were
culnrrally modified. No artifacts were located in the probe or observed on the zurface. No
smoke blackening was observed.

The absence of suatified deposits and artifacts suggests that this site does not contain
any potential to provide additional information regarding prehistoric lifeways in this part of
the Great Basin. This location lacks evidence of any cultural material or behavior; it lannot
be considered a site.

Site 42Md1144. On September 23, 1996, WCRM personnel reevaluated tlrc site, which
consists of a cave with a 3 m wide entrance, a depth of into the ctiff of approximarely 3 m,
and a large window opening above the entrance (Frgure 3?). From the mouttr of the cave,
the apparent floor slopes steeply upward. No cultural remains were observed on the surface
of the shelter during the ARCON 1994 site visit, nor were any observed during the
reevaluation. Site surface sediment consists of a loose mixture of vegetal and fecal marclials;
an active pack rat nest is present. Orr 25 x 25 cm shovel probe was placed inside the
shelter, 1.3 m south of the dripline. The probe, which was excavated to a depth of 20 cm,
uncovcred three layers. The upper 5 cm consists of loose packrat midden materials that
overlay 10 cm of slightly compact gray silt loam above 5 cm of loose brown silt loam.
Inclusions of plant materials, small unburned bone, and small angular limestone gravel were
present. No evidence of zubsurface eulural material was observed.

The lack of cultural materials, a sterile test probe, and the steep angle of the deposits
indicate that the site is unlikely to yield any information concerning pretristoric lifeways in
this part of the Great Basin. This location laclcs evidence of any cultural material or
behavior; it cannot be coruidered a site.

Site 42Mdll45. The site was initially recorded by ARCON on June 16, lgg4 as a small,
several meter deep rock sheltrer, with an south-facing opening of about I x 1 m (Norman
1995b) (Figure 38). No cultural remains were observed on the zurface during that visit.

WCRM reevaluated the site on September 23, 1996, and no cultural remains were
observed. The surface sediment consists of a loose mixture of vegetal and fecal materials.
Two 25 x 25 cm probes were placed in the shelter. Probe l, which was located 1.2 m
north of tlte entrance and 0.90 m east of the west ujall, was excavated to a depth of 30 cm.
The probe dimensions expanded due to wall collapse. The upper l0 cm coruists of
predominantly packrat midden marix above about 20 cm of reddish brown silt loam with few
inclusions of limestone rock. The layers appeared to be inract. Several pieces of vertebrate
fauna were recovered. Several rabbit bones and numerous small rodent-sized bones appeared
fresh; one of the bones appeared to have been burned. Probe 2 was excavated in the center
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of the rear of the cave to further ascertain the nature of the deposits. The northeast comer
of the probe is 30 cm from the east wall. This 25 x 25 x io cm probe revealed about
20 cm of predominantly packrat fecal and vegetal material above Z0 cm of brown silt loam.
Fresh rabbit bones are present in the upper ponion and a dried lizard carcass and fresh distal
tibia aniculated with astragalus and calcaneus were also uncovered.

The lack of cultural materials, sterile test probes, and recent faunal bones indicate that
the site is unlikely to yield any information concerning prehistoric lifeways in this paft of the
Great Basin. This location lacks evidence of any cultural material or bihavior; it cannot be
considered a site.

Site 42Mdl 146. In June L994, ARCON described the site as a small cave with a opening
of about 1 x 1.1 m and 3.30 m deep (Norman 1994b) (Figure 39). No cultural remains
were observed on the surface during the ARCON visit. WCRM reevaluate.d the site on
September 20, t996, and did not observe any cultural remains on the surface. The surface
sediment corsists of a loose mixture of vegetal, faunal, and fecal materials. One 25 x 30 cm
deep probe was exsavated to bedrock at 20 cm below the surface. Sediment exposed in the
probe consists of predominantly non-stratified packrat midden matrix, including fecal material,
twigs, wood, limestone fragmems, eggshell, and medium-sized venebrate bones that appear
modern. No cultural matcrials wcre observed.

The lack of cultural materials, a sterile test probe, and non-stratified sediment indicate
that the site is unlikely to yietd any information concerning prehistoric lifeways in ttris part
of the Great Basin. This location lacla evidence of any-cultural material or behavioi; it
cannot be considered a site.

site 42Md1147. This site was originally recorded as a prehistoric rock shelter by ARC0N
in June 1994 {Norman 1994b). The 3 m deep, t m wide, and I m high sheltei corsisred
of a cave with two enftances and was filled with a large packrat midden.

WCRM reevaluated the site in September 1996 by digging two shovel probes in the
shelter. The probes, which began 45 cm from the wesr wati wJre placed side by side and
extended from ,60 to 1.0 m into the cave from the dripline. Each probe was dug to 60 cm
below the surface. The first 10 cm is loose packrat midden matirial consisting of green
juniper needles, cactus spines, and silt. The next 20 to 25 cm is composed of cemented
sediment with two strata. The upper strata is grayish sedirnent overlying i gr.y-white layer.
The cement appears to be calcium, marking the beginnings of tufa or tiavenine. The gray
upper layer may be ash because $ome chunks of the consolidated sediment had small tg tb
4 im diameter) pieces of charcoal, The cemented layer is over 30 cm of unconsolidated
silVclay with inclusions of limestone gravel to cobbles. A few pieces of burned bone were
recovered from the screened fill of the probes. Among the burned bone were a proximal
rib from a large mamrnal, a venebrate spine from an medium-sized mammal, the femur from
a small mammal, and a phalaru from a targe adult mammal. Unburned bone consis* of the
phalanx from a juvenile artiodactyl, probably antelope, and the articular end of a long bone
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from a medium to large juvenile mammal. The rib piece appeared to have been cut, but
after microscopic examination it is still unclear whether or not the bone is cut. Even if the
bone has been culturally modified, the cultural contexr is absenr because the bone is not in
situ. It was carried into the shelter from an unknown site location by packrau. Neither the
charcoal and nor the rest of the bone appear to be cultural, although the burned bone may
have originated at a nearby site and was transported by packrats. No artifacts w€re
recovered from the probes or noted on the surface of the shelter.

The packrat midden, which covers the back of the shelter, has a fresh covering,
indicated by green juniper needles. The roof of the shelter is shiny black, which sugggtt
packrat and water staining rather than smoke.

Based on the slope and small size of the cave, the active nature of the packrat
midden, and the lack of cultural material, the site does not have the pobntial to irovide
information pertinent to the prehistory of the area. The location lacks evidence of any
cultural rnaterial or behavior; it cannot be considered a site.

Site 42Md1149. The site, which had been previously described by ARCON during a June
16, 1994 visit (Nonnan 1994b), was reevaluated by WCRM on September 21, lgt6, The
shelter opening faces 215 degrees and is L29 m high and 3.0 m wide (Figure 40). The
back of the shelrcr to the dripline is 1.26 m. ARCON had observed burned bone and
apparent smoke-blackening, but no definite cultural material. No culftral remains were
observed during the reevaluation. The surface sediment consists of a mixfure of
predominantly vegetal and fecal materials. The blackening of the roof is thought to be
water-deposited minerals and not smoke.

Two 25 x 25 cm probes were placed within the small shelter and both probes reached
a depth of about 60 cm. The stratigraphy exposed in probe one consists of i f O cm layer
of limestone gravel and cobbles over 5 cm of predominantly juniper bark and twigs onet
loose sediment and rock. Probe I uncovered a relatively large amount of vertebrate bone.
Two rib fragments were submitted to the WCRM faunal analyst for identification. One
fragrnent of a small rib was recovered and subsequently identided as a sheep to deer-sized
mammal. a size that can include humans, so the possibility of the bone being human cannot
be completely disregarded. Nevertheless, the conrexr of the rib fragment in a packrat
midden, the presence of numerous other bores from a variety of other species, and the
absence of additional human bone indicate that this bone is probably not human, and that this
shelter does not contain human rernains.

Probe 2 was located adjacent to Probe I and uncovered similar srratigraphy.
Recovered bones include a meupodial, two ribs, and scapula fragments from three different
mammal species. The lack of culrural materials in the tesr probes indicare that the site is
unlikely to yield any information concerning prehistoric lifeways in this part of the Great
Basin. This location lacks evidence of any cutrural material or behavior: it cannor be
considered a site.
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ELIGIBILITY SI.]MMARY AIYD MAT{AGBMENT RECOMMENDATIONS

WCRM reconrmends that Continental Lime, Inc. be granted a cultural resources
clearance for rhis project, with the following stipulations.

1. All mining and construction activities should be limired to the areas previously
surveyed.

2. The seven newly recorded sites and two previously recorded sites (42Mdll4l and
42Md1080) which are recommended for the NRHP be avoided during mining and
construction activities. If avoidance is not possible a plan for mitigation and
subsequent data recovery should be undertaken before work is allowed to
proceed.

3. Mining and constnrction activities should be suspended and the BLM
archaeologist be notified immediately if unrecorded cultural materials are
encountered by mining and construction personnel.

Recommendation of No Adverse Effect

A recommendation of No Adverse Effect is proposed for the five prehistoric lithic
scatters (42Md1080, 42Md1354, 42Md1355, 42Md1356, 42Md1357),3 caves (42Md1141,
42Md1350, 42Md1358) and I multicomponent site (42Md1352) considered eligible for the
NRI{P pursuant to rhe implementation of the above sreps.

Recommendation of No Effect/No Further Work

A recommendation of No Effect/No Further Work is proposed for the six prehistoric
lithic scaners (42Md1116, 42MdI125, 42Mdl139, 42Md1353, 42Md1359), 10 rock
shelters/caves (42Md1r23, 42MdLl26, 42Mdtl27 , 42Md1 l3g, 42MdtL40, 42Mdtl44,
42N1d1145, 42Mdll46, 42Md1147,42Md1149), I multicomponent site (42Md1351), and 3
historic sites (42Mdll42,42Mdl143, 42Md1185) pursuant to rhe implementation of the above
steps.

In summary, mine expansion within tracts C, D, and E could adversely affect nine
eligible sites. Dara recovery is recommended to mitigate the effects of further mine
development if the area of rhese nine sites cannot be avoided.
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Table 6. Management Recommendations.

Site 42Md# Site Type
NRHP
Eligible Management Recommendations

1080

1116

1123

rt25

t126

t1?7

l 138

t r39

I140

1 t4 l

1142

1143

tt44

1145

tt46

tt47

1148

tt49

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Lithic scatter

Not found

Rock shelter

Lithic scatter

Rock shelter

Rock shelter

Rock shelter

Lithic scatter

Rock shelter

Cave

Historic tin can
scatter

Historic sheep
camp

Rock shelter

Rock shelter

Cave

Rock shelter

Lithic scatter

Rock shelter

No

No

No adverse effect
Avoid or mitigate

No effect/no funher work
Change legal location and site number to
that of 42Md1125

No effect/no furrher work

No effect/no funher work

No effect/no further work

No effect/no funher work
Not a site, rescind site number

No effect/no funher work
Not a site, rescind site number

No effect/no funher work

No effect/no further work

No adverse effect
avoid or mitigate

No effect/no funher work

No effect/no further work

No effect/no further work
Not a site, rescind site number

No effect/no further work
Not a site, rescind site number

No effect/no further work
Not a site, rescind site number

No effect/no further work
Not a site, rescind site number

No effect/no funher work

No effecUno further work
Not a site, rescind site number
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Table 6. Management Recommendations (cont.).

Site 42Md# Site Type
NRHP
Eligible Management Recommendations

I  150

I 185

r350

t35 l

r352

1353

1354

1355

1356

1357

1358

r359

Historic sheep
camp

Seasonal camp

Cave

multicomponent

multicomponent

Lithic scatter

Lithic scatter

Lithic scatter

Lithic scatter

Lithic scatter

Cave

Lithic scatter

No effect/no further work

No adverse effect
Avoid or mitigate

No effect/no further work

No adverse effect
Avoid or mitigate

No effecr/no funher work

No adverse effect
Avoid or mitigate

No adverse effect
Avoid or mitigate

No adverse effect
Avoid or mitigate

No adverse effect
Avoid or mitigate

No adverse effect
Avoid or mitigate

No effecUno funher work

flagged flagged to allow for explorarory drilling

No

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

No
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WCRM
}YESTENN CALTARAL KESOURCE MANAGEMENT. INC.

Jvly 29,1997

Mr. Eric Kreusch, Archaeologist
Fillmore Resource Area
Bureeu uf lrnd Marugement
P.O. Box 778
Fillmore, Uteh 8,tr631

A,E ' ts97

W*, 
oF o?ePrto)S

Dear Eric,

Pleesc find enclosed two copies of a negative report for a small cultur,el resoure
inventory conduced on pans of Tract C in rhe sourhe rn ponion of the Cricket
Mounrain quarry area. r$fe found only isolates, and no sitcs,

Also, I was ar the Cricket Mounrain Phnt last week, end relocated 42Md1080 which is
in Traa A, I forrnd it $orne distencc t-o the r:st of qrhere it is recnrded on rhe I ISGS-
I will follow up with en emended site form to refled its real location shonly.
lmportantly, I found the sraked centcrline of a proposed haul road, and there is a
substrntid buffer between the site end the proposed road as well as a deep arroyor so
there q'ill be no direa impacr from the road consrnrction to this sire.

Plcase let me know if you have an questions or comments.

Sincerety, - \

UMW
Cherles V. Vheclcr
Vicc Prcsident

enc.

Steve Herron, SRK
Mike Brown, Continentd Lime -'

Bob Robison, Continentel Ume

ARTZONA l72t \rrEST IOTH PLACE. SIJIT€ rA, TEMPE. AZ 85281 6'02 731-Wy' FAX 6fi1 731-i9l02
COLOnADO ?765 DUnHAM CIRCLE, P.O. EOI( 2326, BOULDEn, CO Eog}6 303 .149.1l5l FAX JOI tt&??16
NEw rifExtco n06 EAST MURMY DnIvE, FARM|NGION. lrM ETaOt 505 \25-7120 FAX JOt 32+r tot
NEVADA t0 FREEPOnT BLVD., SUm rS, P.O. BOX 6t30. SpARt(s, NV t9d32 7V2 358.W1 FAX 7{n 3Jt-:38?

Cc:



Prol€ct Number:

u . s .
Departn€nt of th. Interior
Bureau of, Land l'laaagement

uBah stat,e of,tl"ce
Sunsnary RePort of

Inspection for Cultural natourclt

1 .

2" DcveloFment eonlteny:

rr{N_3:g_ 6ection{e)l- S}, 981( llEl(r tfEX 9F1(

g. Description of, Projcct proplsr-l: Conttneneal Lime, Inc. requcsted an Lnt'enaive

culgura1 resource inviatory o-f three areag proPoa.d for mlne expanaion eiEhln

prcvioualY deelgrnated Tracf C'

9. Descrlption of Bxemlnat,ion Procedutes: Trro archacologj'sts frodr wCRl't ln

rirrningion, frerl Mexico Halkrd a gerl.es of zlgzag paral!,el craneecta 6pac"d 20-30 st

apart,.

11. Inventory Ty?c:---I-
R = Recorrnatasance

(BIf.l) I - Intense
S r Statiatlcal Saq)Ie

3. RcPort Date! i lulv 2. 199? {. rnventory DaBe:

6. Couaty:---!!,i!fgrd-

S}{ Nt{X N}fl(r NllY Stfl( NWld
tly NEX SlfY Nl${: SnY SHI( NW!(

1{. Collecl ion:--NqEe-

5. RoSoursa Arca:

1. Field$ork lccation: l{ap Referencer
T1Dt-!3$- RangeJgL Sectlon(s)Jq-

TtlN-32€- R|llge 10t{ Section(t)lI*
Tr{!r- Rangc 6cction(e)- }rv NE
Tml.-33g- neng€-L!l!!- 6ection{e)l- s

10. l inear Hiles surv€Yedr-
atrd/or

Def,inablc Aeres SurveYedr 188'{
and/or

1.3. tfumber Sites Found:

rinr- nangc- sectlon(s)- Y =!.|" $gX lEI, Eg'..-t!EI F.E?t El5
mN- eanie- sectlon(€)- Ex sqx !!gN S!?O qEr lLFrv l{El{ srrv
T9D.I-22S ratlSe-l-0E- sectl0a(elJQ- ss NE{ NEU; sBl' l{E
TWN- Range- Sectlon(€)-
Tl'tlI-22S- fatlgeJulL s€ctloD(sl 10

*Legally lJndcfinable Acrca Surrrey:-- i in 
pir." l  htrd to cadaetral ly-1oc-t-,  i .e.,  the center of a sccti .on)

12. Dql'|efiption of Fhdingc (etuach appendicea, .lf appropriaec): The su:3'\tey $a3

conducted ii three scgEtents loeated 1n frect c {Flgrure r) '
Thc f,lrat 

".gtrdC 
(Se$n€ne 1l in Tract C coniietg of 5O.? acrea 8lbu.tcd in a

grnatr eaee/rest-trE;-ing'*'airey bieected by a drainage' Ground covcr of betrccn 90

rnd too perccnc c"o"iilJot nosily chcat,grise, other graeees. and Junlp-er rt the seat

;;t;.f egp.ciarri-;H; ueei ?ace ot 
-an 

outcrop. 
-Iow 

sasl!4"_h_3d-lc-d'sebos itrd
prickly peai crctui ,.t. alao noecd. Bedrock extruelons on llopea atrd clcar Pat'ch33
;i;t;;si; 

"te 
gcaCtirid ctrroughou_t most of che area. Six nackrllt-qg3:*:f vrrving

Efrir wcre ldentitted in nichdg of a large oulcrop f,ocared in thc norEh$Gat llortlon
()l thit tc€tfi|cnt. 8o. coBEisurtlon aheet'

15. Actual/Potentsial.  National Register ProPerEtcs Affecied: None

16. Ligerature Scarch, Ipcation/Dace: In-S-€Pt'Gnbcl-l?96, ehrrlee $' llhccler of $CRl'l

conducted a titerature'aeerclr et ttre BtJ'l offiie 1n Fil}nrore. Prlor to beginnlr€ thl.

priii""i, 
-cralg 

xrrmoD of ehe Richfleld Bllrl offlce was conguleed aa co rhethar a ner

scrrch fas tre6ess"t, !€cause tbe 93lly vork r:ndcrtakcn in tlrr- proJret lroa rince

s.pie,ocr lgg6 wrs uy rcna, Mr, Heluon croncluded thae a ncu 8€arch da3 trot necoaasry.

l?. Conclugion/Recomrcndations; Based oa tb! abeence of alEes or algmlfica^tt

featuree, s$d on cfripaucfty of erci.ftcts, archeeological clearanse te recotmendcd

ioi-mfae-erpaneion in-the three eegments rurvclrcd in Tract C.



Sunmary neporE of
Inspection for c1rlcural Regources

Continuatlon Sbect

12 .  con t inued

Three evaporat,ed milk cans and one t,ub lrcrr found in the segrment. The tub,
slrich $as desigmated an isol.ated artifact (IAl), conaigts of an lnverted n'etal rrash
tub rith the boetom cut out. Soil 1g built up ilside rhe tub and graaa aad a juniper
remnant ere pre6ent. It is not, diecerslble if ttra goil wag dellberat.ely built up or
is the result of ocveral year8 of agqradatlon.

Segnent 2 conelsts of 96.4 icres and is situated in a valley covered |'tBb nostly
cheas graa6. A sagebnrsh patch is present 1n a nligtrily rol3.ing arca Ln the norchcast
portion of, the 6egment. A north€aat-floving dralnage is preeent in the cest€rn part
of che aurvey arca. Ground cover varirs froar lo to 100 pcrcant. Grevrl rad rntbil:,
patches devoid of vcgetttion are ecattercd throughout thc area. Sona arcas hrvc
rnattea graBses, or more often, dcad cheat gra6a underlying rrcw vcgccrtion, Ssvcral
gvergrorrn two-Erack ptths (nost have not beetr ssed frequcnlly enough or rccently
enough Lo be called roadg) srlsg-qrogE the area.

Hlstoric arLlfacbs locricd in Srgmrnt, 2 wcrr widrly scrtE.red rnd conrirt of
the follo$lng:

1 evaporated milk can in a drainage cutbank
I hole-in'c8p calr
x metal 5-ga11orr gas or aolv€nt-t.)A>e ean in a drainage
2 golder dot !oP, Punch oPening cans
r. potted neat (Spatn-type) can
1 b€6r bottlQ

In addlti.on, three lsolated prchirtorlc artif,acts werc f,ound. One ie a duLI
obgldian secondary flake with onc utilieed edge, found in tbc aagebnreh patch (ece
Figure 1). Tire flake, which |BaqFurcE 35 x 30 x 3O anr, waa deelgnated IA2. IA3 le
a cgrsum projectile polnt rnade of, obstdia.n thit neasures 38 x 21 x ? mn (Pigrurc 2) .
IA{ ic Ehe nldseclion of an obaldlan proJectl"le polnt, that mcaguree 21 x l7 x 6 Fn
(see Figrurc 2). One side is heavily weachered. Both fA3 atrd IA{ rrcre found ln the

gravel and ant.hill patchea in an area of heavily matted, dead cheat grase (aee
F igure  1) .

s€gnent 3 conaials of {1.3 acrea situated in a errell north/south-trendlng vqllly
that risie Co the north, 't\f,o ioulh-flowinE dreineger are in the crEtern ptrt of the
segm"nt and cn ll north,/south-trcnding rills were noted on the reo! side. Ground
cover varlcg fron ?5 t,o 100 pcrccnE and is matt.ed in placea. Derd rnd now chart
grasE, olher grasscsr rnd prickly pear cactus rerc notcd. Sparsa -Junipe-r and
eagebruah were found on the west gide of the s€nent, Large outcroga bordcr eash cldc
of the valley, and bouldere, and cxpoaed patches of gravels aud li.ght, brown loast
extrrrde throughout tbe arca. ln overgro!'m trro-lreck roed trendE north/8outh Chrot€fb
gh. rrgmaD!.

afong the east cdge of tbe eaet portion of the aegnnent thrce solder dot eane
with hole puneh openlnge and thrce piccee of *lritc alazcd ceranic8 ryere found. They
mry be Nsrbciatrd vl.tb r ?O rn x 3-5 m rock pilc, but no other arcLficas or evldence
of, cultural rcgiviEy nere found. A posslbl,e claln narkcr raade of, roehs i'ith an
uprighe tr€e braneh in the niddle wes forrrld 26 n west of ttre tuo-track road, Neitber
art l tacts nor a clalf t  yas aasociatcd wtth thc roek pi le, The poeetble claim narker
was deaigmatcd an irolatcd fcsture (IF1; cee Figrure 1).



Figure l .  Surveyed segments {1-3} ln Tract C with lsolated art i facts ( lA1-4}
and lso la ted feature (F l ) ,



ffi_fi_.-0

Figure 2 .  lso la ted preh is tor ic  ar t i fac ts  ident i f ied in  Segment  2 .
IA3 ls a Gypsum proJecti le point nade of mahogany obsidlan.
IA4 is the midsection of a mahogany obsidian proJecti le point.
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Graymont Westem U.S., Inc. Bie Sase Valley and Allsop Quarrv Proiects

GRAYMONT WESTERN U.S., INC.
BIG SAGE VALLEY AND ALLSOP QUARRY PROJECTS

BASELINE REPORT
MILLARD COUNTY.UTAH

1. INTRODUCTION

Graymont Western U.S., Inc. (Graymont) operates
the Cricket Mountain Mine (Mine), an existing
limestone mining and processing operation, located
in west-central Utah (Figurel). The Mine consists of
a limestone quarry, overburden stockpiles, screened
undersize material stockpiles, haul roads, a
processing plant, and ancillary facilities located on
unpatented mining claims on public lands
administered by the United States Department of the
Interior, Bureau of Land Management (BLM), on
lands leased from the State of Utah, and on private
lands owned by Graymont. The general location is
shown on Figure l. The Mine received approval of its
Plan of Operations from the Warm Springs Field
Offrce in Fillmore, Utah. A Notice of Intention (NOI)
for the existing Project was approved by State of Utah,
Division of Oil, Gas and Mining (UDOGM) on
January l, l98l (W0271006). Additional NOIs have
been subsequently filed.

The Mine is located approximately 32 miles southwest
of the city of Delt4 in Millard County, Utah. The
Cricket Mountain Plant is located west of Highway
257 near Bloom Siding in Section 36, Township 2l
South (T2lS), Range 9 West (R9W) and Section l,
T22S, R9W. The existing limestone quarry can be
reached by traveling six miles west ofthe Plant (Figure
2).

Graymont is developing plans to expand the East
Allsop Quarry and to develop operations in Big Sage
Area. The area of expansion of the East Allsop
Quarry consists of portions of Sections 1 9, 30, and 3 1
of T2lS, R9W, and Sections 24 and 25 of T2lS,
Rl0W. The Big Sage Area consists of portions of
Sections 2, 3, 10, and I I of T22S, Rl0W within the
area of the U.S. Department of the Interior Geologic
Survey (USGS) 7.5 minute series topographic map of
the Candland Spring Quadrangle (Figure 3). The
projects are detailed in the latest NOI (SRK 2007)

Elevations range from approximately 5,200 feet
above mean sea level (amsl) to approximately 6,000
feet amsl. The area is characterized by valley bottom
and foothills of higher mountain ranges. The foothills
are dissected by several short drainages with steep
side canyons and rock outcrops are common.

Vegetation across this landform consists of native
bunchgrasses, forbs, shrubs, and scattered juniper
trees in the upper elevation foothills. A dense stand
ofcheatgrass (Bromus tectorum) occurs on the valley
floors which have been previously burned. The
cheatgrass has become a component of the
herbaceous layer in some portions of the foothill
vegetation that was not subject to recent fires.

SRK Consulting (SRK) was contracted to conduct
baseline surveys of important resources on the
subject land. The following resources were included
in the survey:

. Special status species;
o Noxious and invasive plants species;
r Wildlife, including raptor nest sites; and
o Vegetation.

1.I. SURVEY METHoDS

1.1.1. Special Status Species

SRK checked the Utah Natural Heritage Program
website to determine which special status species had
potential to occur on the subject lands. This
information combined with previous surveys in the
area, indicated that the only species of concem were
Western burrowing owls (Athene cunicularia ssp.
Itypugaea) and femrginous hawks (Buteo regalis).
The field surveys consisted of traversing the subject
land to determine if any nest sites for these two
species were present. In addition, the lands were
searched with binoculars throughout the day to
determine if either species was present during the
survey.

1.1.2. Noxious and Invasive Plant
Species

Due to the previous disturbance in the area, the
potential existed for non-native, invasive plant
species to be present. SRK conducted a field survey
of the subject lands to determine if any noxious and
invasive plant species were present. The survey
consisted of traversing the property to identifu
emerging plants and remnants of last season's
growth.

SRK Consulting
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1.1.3. Wildlife

The area was surveyed for observation of wildlife
species and/or their sign to determine which species
are likely to inhabit the subject lands. Of particular
interest were potential raptor nesting habitat, such as
rock outcrops/ledges, juniper trees, ground nesting
sites, and burrows.

1.1.4. Vegetation

The vegetation or plant communities were
determined during the site visit. The dominant plant
method was used to describe the various plant
communities. Disturbed and undisturbed areas were
field mapped.

As part of the baseline reference for reclamation
activities, point-intercept transects were established n
the subject lands. Transects were placed parallel to
the contour and spaced throughout the subject lands
to sample the various plant communities.

2. RESULTS

The field survey was conducted on April 17 and 78,
2007. SRK personnel were on site for approximately
23 man-hours. Weather during the survey varied
from clear and warm to cool and windv.

2.1. SPEcTAL STATUS Spncrns

The BLM has designated a limited use area to protect
ground nesting raptors, this area includes the Allsop
Quarry, Flat Iron, and Poison Mountain Quarry sites,
but does not extend into Big Sage Valley. This
designation restricts motorized vehicle use to
designated roads and trails from March I to June 30.
Femrginous hawk is the primary species afforded
protection by this limited use designation.

During the on-site suryey, two femrginous hawk
adults were observed on the site. Both individuals
were hunting at the time of the observations. One was
observed adjacent to the existing East Allsop Quarry
in the black sagebrush - juniper vegetation type.
Examination of the trees and shrubs in the area did
not reveal any nest sites.

This species prefers to nest in isolated juniper trees or
near the ground within the sagebrush. The juniper
trees were examined and no nests were observed. No
shrub nests were observed during the field work.

Burrowing owls nest in abandoned burrows created
by other burrowing animals. The soils on much of the
area were too shallow to bedrock to provide suitable
habitat for this species. Areas ofdeeper soil generally

had been subjected to wildfire and the vegetation
suitable for burrowing owls was not present. Burrows
observed during the survey did not reveal any active
burrowing owl nests on the subject lands.

Several inactive stick nests were observed on the
cliffs on the east side of Big Sage Valley. These nests
did not have any fresh material to indicate use during
2007. These cliffs provide potential nest habitat for
golden eagles (Haliaeetus leucocephalus) and prairie
falcons (Falco mexicanus), but neither species was
observed during the survey.

Bat roosting habitat in the form of caves was not
observed within the subject lands. The limestone
cliffs and rock outcrops along the east side of Big
Sage Valley had several caves in the exposed rock
cliff/rock outcrop areas which provide potential bat
habitat. These cliffs and caves are not scheduled for
disturbance. and the caves were not examined for
depth, air flow, or other factors that make them
suitable as bat habitat as they were out ofthe survey
area. The lack ofwater on the subject lands reduces
the variety of foraging habitat for bats, as does the
abundance ofcheatgrass in the valleys.

No special status species of plants were observed on
the subject lands during the field survey. Most of the
area has been previously burned and converted to
cheatgrass, including areas of cheatgrass
monoculture. These areas that have converted to
cheatgrass have lost most of the native vegetation and
special status plants were not anticipated or found in
these areas. The remaining unbumed vegetation did
not include any special status plants.

2.2. NOXIOUS AND lIcvA,srvr PLANT SPECIES

Noxious weeds were not observed during the site
survey. A native, white-flowered thistle, probably
Pfatte thistle (Cirsium canescens), was found
scattered throughout the site but did not form patches
where other species were excluded. This is a native
thistle and exists as part of the disturbance regime of
the west desert.

Cheatgrass, an invasive species, was common
throughout the area and dominated the valley
bottoms. These areas had burned with almost
complete removal of the big sagebrush community.
The scarcity of perennial gmsses and forbs in these
previously burned areas was indicative that the fire
intensity was high. The salt desert shrub communities
that were interspersed with the big sagebrush plant
community had lower fuel loading, and survived as
islands of desert shrub within the sea of cheatgrass.
However, the cheatgrass has also invaded these

SRK Consulting
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islands and they now have sufficient fine fuel to
sustain a fire and remove the salt desert shrub
species.

2.3. WILDLIFE

Species or their sign that were observed during the
site visit incfuded common raven (Corvus corac),
rock wren (Salpinctes obsoletus), horned lark
(Eremophilia alpestris), meadowlark (Sturnella
neglecta), flycatcher (Expidonac sp.), mourning dove
(Steptopelis decipiens), loggerhead shrike (Lanius
ludovicianus), coyote (Canis latrans), black-tailed
jackrabbit (Lepus californicus), mountain cottontail
(Sylvilagus nutlallii), whitetail antelope squirrel,
(Ammospermophilus leucurus), pronghorn antelope
(Antilocapra americana), sagebrush lizard
(Sceloporus graciosus), homed toad (Phrynosoma
sp ), and striped whipsnake (Masticophis taeniatus).
Several other lizards were observed on site but were
not identified to species.

No live waters were observed on the site, limiting the
use of the area by most wildlife species.

2.4. VEGETATToN

Four major plant communities occurred on site
(Figures 4 and 5). The higher elevation sites in the
foothills and along ridge tops were primarily a
mixture of black sagebrush (Artemisia nova) and
bluebunch wheatgrass (P seudoroegneria spicata), but
the cover ratio between these two species varied
depending on the actual site (Table 1). North-facing
slopes tended to have more grass dominance and the
drier south- and west-facing slopes were dominated
by shrubs, as were the ridge tops. The average
perennial cover for this plant community was 29
percent, with a range of 20 to 38 percent. Utah
juniper (Juniperus osteosperma) and bitterbrush
(Purshia tridentate) were widely scattered within this
type. Galleta-grass (Pleuraphis jamesii) was also
observed in this community on the drier sites.

Two plant communities in the areas of the valley
floor that were not burned consisted of a salt desert
shrub community (Table 2) and a big sagebrush
community (Table 3). The salt desert shrub
community was invaded by cheatgrass. Shadscale
(Atriplex confortifolia) was the dominant shrub in

this community bottlebrush squirreltail (Elymus
elymoides) was the dominant perennial grass in this
community, but Indian ricegrass (Achnatherum
hymenoides) was observed widely scattered in this
community and galleta-grass occurred in patches.
Winterfat (Krascheninnikovia lanala), bud sagebrush
(Artemisia spinescens), Mormon tea (Ephedra
viridis) and black sagebrush were also observed in
this community. The average perennial cover for this
plant community was 14 percent, with a range of l0
to 18 percent. Without the cheatgrass, this plant
community does not have sufficient fuel to sustain a
fire without exceptionally high winds. With the
cheatgrass the average plant cover in these six
transects was 40.3 percent and a fire could easily be
sustained under these conditions. This type was
found at the unbumed base of the hills in the Allsop
Quarry area, the area of Broadmouth Canyon, and
along the proposed haul road route.

The big sagebrush community consisted primarily of
big sagebrush, black sagebrush, and Indian ricegrass.
Most of the Big Sage Valley consisted of this type
prior to being burned. The average perennial cover
for this plant community was 29 percent, with a
range of 27 to 30 percent. Cheatgrass, although
present, was a minor component of this community.

The forth plant community was the annual grassland
or cheatgrass community (Table 4). This type was
dominated by cheatgrass, which accounted for an
average of 53 percent cover. Other perennial grasses
occurred in these bumed areas, but they were widely
scattered and contributed 12 percent of the total
cover. Indian ricegrass, bottlebrush squineltail,
bluegrass (Poa secunda), and galleta-grass were the
perennial grasses found in this altered plant
community. The fuel continuity in this community
was continuous. The potential for fire in this
community is high, and this plant community has
contact zones with the other plant communities.
Consequently, the entire survey area is at risk for
wildfire.

A list of the species observed on the subject lands
during the survey is included in Table 5.
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able 1: Cover Estimate for Black Comm
GROUND COVER TRANSECTS

AS-1 AS-3 A-1', B-1' B-2' B-3', AVG
Bare Ground 20 28 62' 56' 63' 66' 49.2
Litter 9 2 l 0 0 0 0 )
Rock l l 20 0 0 0 0 5.2
Subtotal 40 69 62 56 63 66 59.4

Grasses
lndian Riceerass I 4 0 0 0 0 0.8
Cheatgrass l 8 l 0 l 3 J 8 9.8
Bluegrass 8 2 0 0 2 2.2
Galleta-grass 0 l 0 2 0 2.7
Needleandthread 0 0 7 ) 4 0 2.7
Bluebunch Wheatgrass 0 0 J I I 0 0.8
Subtotal 27 t7 27 2 l 9 13 19.0

Forbs
Bur Buttercuo 0 0 0 0 0 0.2
Globemallow 0 0 0 0 0 0.2
Stork's bill 0 0 0 0 0 0.2
Mustard 0 0 2 4 0 r.2
Phlox 0 0 0 0 0 0.2
Goldenweed 0 0 0 I 0 0 0.2
Allium 0 0 0 0 0 I 0.2
Unknown 2 0 0 0 0 0.5
Subtotal 5 2 2 ! I I 2.7

Shrubs
Black Saeebrush 24 8 0 4 l l l 3 10.0
Shadscale J 0 0 0 0 I 0.7
Rabbitbrush 2 ) I ) 2 2.7
Mormon tea 0 0 4 6 ) 0 2.5
Spiny Hopsase 0 2 0 0 0 0 0.3
Horsebrush 0 0 0 2 ) 4 1.8
Curleaf Mountain
Mahoeanv

0 0 0 J 0 0 0.5

Subtotal 28 t2 9 l6 26 20 1E.5
Totals

Total Cover 60 31 38 44 31 34 40.1
Perennial Cover 38 20 29 27 33 26 28.8

Other species located in the area include: Budsage, Tetradymi4 juniper,
banel and prickly pear cactus, spiny hopsage, and cryptantha.
'Data collected in 2004.
2Bare Ground, litter, and rocks were recorded as one entry.

Indian paintbrush, bitterbrush,vetch,

SRK Consulting
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able 2: Cover Estimate for the Salt Desert Shrub
GROUND COVER TRANSECTS

AS-2 A$4 3' 4' 6' 7', AVG
Bare Ground 46 22 36 43 74 40 43.5
Litter l l 36 ) 9 f l 8 14.0
Rock 4 7 0 0 I I 2.2
Subtotal 61 65 4l 52 80 59 59.7

Grasses
lndian ricegrass 0 5 0 0 0 0 0.8
Squirreltail 0 2 6 0 0 ) 2.2
Cheatsrass 2 l l6 45 35 z 25 24.0
Bluegrass 0 0 0 0 0 I 0.2
Galleta-grass I 0 0 0 0 0 0.2
Subtotal 22 23 51 35 2 3l 27.3

Forbs
Bur Buttercup 7 0 0 0 0 0 t .2
Stork 0 9 0 0 0 0 1.5
Subtotal 7 9 0 0 0 0 2.7

Shrubs
Black Sagebrush ) 0 0 0 9 0 2.3
Shadscale I 2 7 I 7 4.2
Rabbitbrush 0 I 0 6 I 1.8
Mormon tea 4 0 0 0 0 0 0.7
Winterfat 0 0 0 0 t I 0.5
Bud Sasebrush 0 0 I J 0 I 0.8
Subtotal l0 3 8 13 l8 l0 10.3

TotaIs
Total Cover 39 35 59 4E 20 4l 40.3
Perennial Cover 11 l0 t4 13 IE 16 13.7

Other species located in the area include: Budsage, Tetradymi4 juniper, Indian paintbrush, bitterbrush, vetch,
barrel and prickly pear cactus, spiny hopsage, and cryptantha.
'Data collected in 2006.
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able 3: Cover Estimate for the Comm

GROUND COVER TRANSECTS

BS.2 BS-3 AVG
Bare Ground 40 4 l 40.5
Litter 21 t 7 19.0
Rock J I 2.0
Subtotal 64 59 61.5

Grosses
Indian ricegrass 0 t2 6.0
Bottlebrush Squirreltail 0 5 t {

Cheaterass I 4 2.5
Subtotal l 2 l 11 .0

Forbs
Bur Buttercup ) l 0 7.5
Subtotal J l0 7.5

Shrubs
Black Saeebrush l 2 J 7.5
Shadscale 0 I 0.5
Rabbitbrush 0 I 0.5
Bie Saeebrush l 8 ) l  1 .5
Subtotal 30 l0 20.0

Totals
Total Cover 36 4l 39
Perennial Cover 30 27 28.5

Other species located in the area include: Bitterbrush, juniper, winterfat, budsage, galleta, prickly pear,
tetra. and spinv hopsage.

Table 4: Cover Estimate for the Annual Grassland

Other species located in the area include: Bitterbrush, juniper, winterfat, budsage, galleta, prickly pear,tetrq
and spiny hopsage.
'Data collected in 2006.
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Table 5: List of Plants Observed hin the Pro

3. RECOMMENDATIONS

3.1. SPECIALSTATUSSPECIES

No modification of the proposed project is necessary
with respect to special status species. No special
status plant or animal species (or their sign) were
observed during the survey.

3.2. NoxIoUSAND INVASIVE PLAI.{T SrrCrss

The area was free of noxious weeds, but cheatgrass
was dominant in the valleys, a major component of
the salt desert shrub community, and present in the
upper elevation plant community. The salt desert
shrub community is generally not considered to be
prone to fire except under extreme conditions
because ofthe large interspaces between plants (i.e.,

a wtt Area

SYMBOL COMMON NAME SCIENTIFIC NAME

GRASSES

PSSP Bluebunch wheatgrass Pseudoroepneria spicat a ssD. spicata
BRTE Cheatgrass Bromus lectorum
ACHY Indian ricegrass A c hnat he rum hvme noi de s
POSE Sandberg bluegrass Poa secunda
ELEL Bottlebrush squirreltail Elymus elymoides
FIECO Needlegrass Hesperostipa comqta ssp. comala
PLJA Galleta-grass Pleuraohis iamesii

FORBS
DEPI Tansymustard Descurainia pinnata

HAST Goldenweed Stenotus stenophyllus
PHLOX Phlox Phlox L.
ERIGE Erigeron Erigenia Nutt
ALLLI Allium Allium sp.
EROD Stork's bill Erodium
RATE Bur buttercup Rannucul atus te stic ul atus
KOPR Kochia Kochia prostrata

CAST Indian paintbrush Castilleia
CRYPT Cryptantha Crvptantha

SHRUBS
ARNO Black sagebrush Artemisia nova
ARSP Bud sagebrush Arlemisia spinescens
ARTRV Mountain big sagebrush A rtemis ia tride ntat a vasevana
ATCO Shadscale A triD lex c onfertifo I ia
CHVI Douglas rabbitbrush C hry s othamnus v is cidifl orus
GRSP Spiny hopsage Gra:yia spinosa
EPVI Mormon tea Ephedra viridis
KRLA Winterfat Kr as c heninnikovia lanata
TETRA Horsebrush Tetradvmia
JUNIP Juniper Juniperus
CELE Curleaf Mountain Mahogany C er c o c arous le difo lius
PURSH Bitterbrush Purshia

CACTI
OPUNT Pricklypear Opuntia sp.
ECHIN Cactus Echincereus sp

SRK Consulting
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fuel discontinuity). However, the presence of
cheatgrass in the interspaces has changed the fuel
distribution such that this plant community is now
susceptible to range fires under normal, late season
conditions.

3.3. WTLDLTFE

Removal of vegetation should be conducted between
August I and March 30 to avoid possible violations
of the Migratory Bird Treaty Act. This act prohibits
the taking of migratory birds, their nests, eggs, or
young. Therefore, all grubbing of all access roads,
pit, and overburden sites should take place in the
non-nesting season.

3.4. VEGETATION

Graymont has had success with the seed mix used for
reclamation of the Flat Iron Project and SRK
recommends that this mix be used for reclamation of
the Allsop and Big Sage Valley projects as well. Due
to the amount of cheatgrass in the Project areas, the
species in this mix are likely to establish, albeit in
combination with cheatgrass. Use of the salvaged soil
will provide a growth media suitable for these
species. Other species may be added to the
reclamation seed mix, but the species specified in the
seed mix will provide the pre-mining land uses and
stabilize the site following exploration.

SRK Consulting
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Photo l: Transect AS-l in area of shallow soil: black saeebrush/bluebunch communitv

Photo 2: Transect AS-2 in salt desert shrub community.
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Photo 3: Transect AS-3 in black sasebrush/bluebunch Communitv.

Photo 4: Transect AS-4 in salt desert shrub Communitv with cheatsrass.
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Photo 5: Transect BS-l in annual grass community.

Photo 6: Transect BS-2 in big sagebrush community.
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Photo 7: Transect BS_3 in big sagebrush community.
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1 Introduction and Scope of Report

Graymont Westem U.S., Inc. (Graymont) operates the Cricket Mountain Mine
(Mine), an existing limestone mining and processing operation, located in
west-central Utah. The Mine consists of a limestone quarry, overburden
stockpiles, screened undersize material stockpileso haul roads, a processing
plant, and ancillary facilities located on unpatented mining claims on public
lands administered by the United States Department of the Interior, Bureau of
Land Management (BLM), on lands leased from the State of Utah, and on
private lands owned by Graymont. The general location is shown on Figure l.
The Mine received approval of its Plan of Operations from the Warm Springs
Field Office in Fillmore, Utah. A Notice of Intention (NOI) for the existing
Project was approved by State of Utah, Division of Oil, Gas and Mining
(UDOGM) on January l, l98l (M10271006). Additional NOIs have been
subsequently filed.

The Mine is located approximately 32 miles southwest of the city of Delt4 in
Millard County, Utah. The Cricket Mountain Plant is located west of Highway
257 near Bloom Siding in Section 36, Township 2l South (T21S), Range 9
West (R9W) and Section l, T225, R9W. The existing limestone quarry can be
reached by traveling six miles west of the Plant (Figure 2).

Graymont is developing plans to expand the East Allsop Quarr),and to
develop operations in Big Sage Area. The area of expansion of the East Allsop
Quarry consists of portions of Sections 19,30, and 31 of T2lS, R9W, and
Sections 24 and 25 of T2lS, R10W. The Big Sage Area consists of portions of
Sections 2,3,10, and l1 of T22S, R10W within the area of the U.S.
Department of the Interior Geologic Survey (USGS) 7.5 minute series
topographic map of the Candland Spring Quadrangle (Figure 3).

Elevations range from approximately 5,200 feet above mean sea level (amsl)
to approximately 6,200 feet amsl. The area is characterized by valley bottom
and foothills of higher mountain ranges. The foothills are dissected by several
short drainages with steep side canyons, and rock outcrops are common.
Vegetation across this landform consists of native bunchgrasses, forbs, shrubs,
and scattered juniper (Juniperus osteosperma) trees in the upper elevation
foothills. A dense stand of cheatgrass (Bromus tectorum) occurs on the valley
floors which have been previously burned. The cheatgrass has become a
component of the herbaceous layer in some portions of the foothill vegetation
that was not subject to recent fires.

SRK Consulting (SRK) was contracted to conduct soil surveys to determine if
the soils present are suitable for use in reclamation. This report summarizes the
findings of the soil survey.

Soil girvey.Report. I 3&t06.cN8.20070328.doc March 2007
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deep-rooted plants organic matter and initiates or contributes to soil aggregate
destabilization. Long lasting erosion can result in propagation of gullies,
exposure of subsurface soils, and poor plant growth. Steep slopes do not allow
for rapid water infiltration. Generally, soil profiles on steep slopes are shallow
and poorly developed.

GraveVRock Fragments: Gravel and rock fragments reduce the water holding
capacity of a soil in direct proportion to their volume. A soil containing 35
percent or more gravel three inches in diameter is considered excessive.

Restrictive Layers: Duripans are subsurface horizons densely packed or
cemented by silica and create an impermeable layer. Duripans constrain plant
growth and promote water runoffand erosion because rainwater cannot
penetrate through the cemented material.

Calcic horizons contain accumulations of pedogenic (soil) carbonate. The
amount of carbonate in a soil horizon determines the particular stage of
calcium carbonate development: Stage I indicates the least amount of
carbonate development (thin coatings on the undersides of gravel) while Stage
V indicates the greatest amount of carbonate development (pure, cemented
pedogenic carbonate) and can impede root growth and water infiltration. Stage
I is the least restrictive while Stage V is the most restrictive.

pH: Soil pH, the measurement of soil acidity or alkalinity, influences nutrient
availability and microorganism activity. Soil pH influences the types of
vegetation that can survive within a particular soil. Tolerance to acid and/or
alkaline conditions varies depending on plant species. Soils with a pH of 6.1-
7.8 typically favor optimum plant growth because nutrients are readily
available within this range. Soils with high pH values (7.8 or greater) contain
elevated amounts of calcium and magnesium and insufficient amounts of iron,
manganese, copper, zinc, phosphorus, and boron. Soils with low pH values
(5.5 or below) contain low levels of calcium, magnesium, and phosphorus.
Low pH levels increase the solubility and mobility of heavy metals such as
aluminum and iron in soil. As solubility increases, heavy metals can more
readily move downward with water through the soil column to aquifers andlor
surface waters.

The preceding discussion is based on using soils rz situ for rangeland seedings.
However, in the context of mining, the soils will be salvaged and stockpiled
for later use in reclamation. Therefore, soil depth is important with respect to
the volume of soil that is available to be salvaged and later redistributed on the
reclaimed facilities. Similarly, the restrictive layers affect in situ plant growth,
but these layers would not be present in redistributed soils on reclaimed
facilities. Consequently, soils rated as poor due to soil depth or presence of
restrictive lavers mav be verv suitable for use in reclamation.

Soil Survey.Repolt. 1 38406.GN8.20070328.doc March 2007
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3 Program Objectives and Work
Program

3.1 Program Objectives

The purpose of the site visit with regard to soils was to generally veriff
unpublished NRCS soil survey information reviewed prior to the site visit, and
to assess potential restrictive soil features that influence reclamation and
erosion control efforts. Soil samples were collected to verifr field
observations.

3.2 Work program

Prior to conducting the site visit, SRK contacted the NRCS office in Richfield,
Utah to obtain NRCS soil survey data. This data consisted of unpublished
survey data which has not been verified by NRCS. Based on the soil map units
provided by the NRCS, SRK selected random points for digging soil pits and
collecting soil samples.

The soil survey was conducted on March 72 and 13,2007 . Thirteen soil
samples were collected and 26 soil pits were prepared. The thirteen soil pits
prepared from which soil samples were not collected were to help determine
soil map unit boundaries. The soil pits consisted of excavating soil down to a
restrictive layer (e.g., bedrock, duripan, or large cobble layer). The depth to the
restrictive layer, vegetation at the site, and soil description were recorded. In
areas that had been subject to wildfire, the preburn vegetation description was
also included and was based on unburned islands in the vicinity of the pit.

The soil sample consisted of at least 800 grams of soil material. The sample
material was obtained by taking a vertical "slice" of the pit wall from the
surface to the bottom of the pit and placing the material in one-gallon zip-lock
bags for transportation back to the soil lab. The samples were then weighed,
dried in an oven and re-weighed to determine moisture content. The dried soils
were then subjected to a sieve analysis, which determined the various sized
materials in each sample.

Soil pH was not collected in the field. The vegetation at the sample sites was
used as an indication of pH problems. Most plants are tolerant of pH values
between 6.1 and 7.8. Outside of this range, the plant community shows
significant changes in species composition (i.e., acid- or alkaline-tolerant
species).

3.3 Project team

Field work and report preparation were conducted by Dr. Gary Back, SRK
Principal Ecologist. Ms. Angel Nicholson, SRK Staff Biologist, summarized
the unpublished soil survey information. Mr. Robert Howard, SRK Field
Services Director, conducted the soil texture analysis. Figures were prepared
by Mr. Ryan Shane, Range Consultant. Ms. Val Sawyer, SRK Principal,
reviewed the report.
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4 Program Results

4.1 East Allsop Quarry Area

4.1.1 NRCS lnformation

The NRCS unpublished soil survey included two soil associations for the East
Allsop Quarry Area. The Amtoft-Amtoft very shallow-Lodar Association, 15
to 60 percent slopes (Map Unit 2) and the Dera-Dera sandy loam Association
2 to 8 percent slopes (Map Unit l6) (Figure 4).

In general, the soils within the Amtoft-Amtoft very shallow-Lodar
Association, 15 to 60 percent slopes are thin and contain excessive quantities
of gravel (in some cases greater than 60 percent) and reach bedrock at
approximately 28 inches or less (NRCS 2006, unpublished). This soil type is
well drained, slightly alkaline, and has a slope range of 15 to 60 percent. The
association is found above the valley floor over bedrock and has angular
cobble-sizedmaterial in addition to the gravel content. The deepest soils of this
association are found on the convex slopes. The shallow soils favor black
sagebrush and Utah juniper over Wyoming big sagebrush(Artemisia tridentata
ssp. wyomingensis).

Soils within the Dera-Dera sandy loam Association,2 to 8 percent slopes reach
bedrock at depths of 60 inches but tend to contain greater than 35 percent
gravel in subsurface horizons. This soil type is well drained, slightly alkaline,
and has a slope range of 2 to 8 percent. The Dera-Dera sandy loam association
is located on the valley floor areas and at the mouths of the short canyons. The
soils of this association are fairly suited for use in reclamation; however, they
are cturently occupied by cheatgrass. Consequently, salvage of these soils is
also likely to transport cheatgrass seed to the stockpiles, facilitating the
establishment of cheatgrass during reclamation.

4.1.2 Field Survey

SRK established five soil pits within the East Allsop Quarry Area (Figure 4).
Two of the pits were established in the Dera-Dera sandy loam Association,2
to 8 percent slopes and two were established in the Amtoft-Amtoft very
shallow-Lodar Association, 15 to 60 percent slopes (Table 2). The fifth soil pit
(EAQ-5) was established in a possible inclusion to this Amtoft-Amtoft very
shallow-Lodar Association, 15 to 60 percent slopes. This soil was reddish in
color but no rock outcrop of similar color was observed on site. However, a
reddish rock is exposed in the highwall of the Poison Mountain Quarry and it
appears that the soil at EAQ-5 was derived from this reddish rock.

Sample EAQ-I and EAQ-4 were typical of the Amtoft-Amtoft very shallow-
Lodar with a high percentage of gravels and sands (Appendix A). The
percentage of fines (silt and clay) was less than eight percent in both samples.
The water holding capacity of these soils is low, and the shallow depths make
the soils quite droughty. Sample EAQ-5 was typical of this same association,
except the color distinguished this sample from all others. While this sample

Soil Survey.Report, 1 38/t06.cN8.20070328.doc March 2007
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Table 2: Soil Samples from East Allsop Quarry Area

Sample
ID

Soil Map
Unit

Soil Pit
Depth

(inches)
Description

Salvageable
Depth (inches)

EAO-I 2 l 4 Sandy, gravellv soil with cobble l 4
EAQ-2 t 6 20 Sandy loam with sravel and cobble 20
EAO-3 t6 20 Sandv loam with sravel and cobble 20+
EAO-4 2 t8 Silty, gravelly loam l 8
EAQ-s 2 t2 Reddish color, fine angular gravel t2

did not have as high gravel content as the EAQ-I and EAQ-4, it would be
classified as a gravelly sandy loam.

There has already been some salvage of the Dera-Dera sandy loam
Association, 2 to 8 percent slopes soils at the East Allsop Quarry ehoto 1).
The soils have been scraped from the surface to create berms to contain rocks
and boulders rolling down the slopes as a result of the quarrying activity. The
photo shows that over 20 inches of soil could be salvaged from these lower
slopes. However, note the amount of stony material within the scraped area.

B I r

Photo I : Area of soil salvage at East Allsop Quarry Area within Map Unit 16

i
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Within the Amtoft-Amtoft very shallow-Lodar Association included soils over
limestone bedrock. The bedrock outcrops at many locations in the hills and the
soil depth varies from no soil to about 36 inches. However, most of the soils
greater than 12 inches have a zone oflarge gtavel and cobble at about 16
inches (range of 14 to 20 inches) (Photo 2).

Photo 2: Cut bank demonstrating the cobble layer at
approximately 18 inches below the surface.

This association has a high percentage of gravels and sands and the samples
from BS-1, BS-2, BS-4, BS-5, and 85-6 demonsfate this trait (Appendix A).
The percentage of fines (silt and clay) was less than 8.5 percent in all samples,
with BS-1 having only 5.9 percent fines. The lack of fines combined with
relatively shallow depths limits the water holding capacity of these soils.
However, B5-6 was a relatively deep soil which supported mountain big
sagebrush (Artemisia tridentata ssp. vaseyana). All of the samples from this
association had over 33 percent gravel in the upper 12 to 20 inches. These soils
are characterized as either very gravelly sandy loams or stony loams.

Soll $rryly Rcport I 3E ll,0 ONB,O07032E doc March 2007
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The Sanpete-Spager Association soils occupied the valley floor and lower
slopes of the foothills. Soils pits BS-3, BS-4, and BS-7 were located within
this association. The samples ranged 6.5 to 9.0 percent fines (silt and clay), and
were variable in the amount of gravels (46 to 60 percent) (Appendix A). This
soil should have less water holding capacity in the upper layers than the other
soils sampled due to the high percentage of gravels. These deeper soils
supported an extremely dense cover ofcheatgrass where previously burned
and Wyoming big sagebrush in unburned areas. However, soil pit BS-7 had an
extremely stony layer at about 12 inches below ground surface. The initial 12
inches consisted of gravelly, sandy loam. Where root penetration was possible,
this association supported big sagebrush, and where the soil was shallow, black
sagebrush (Artemisia nova) was the dominant species. Burned areas were
dominated by cheatgrass.

The Dera-Dera Association occurred on a small portion of the area near the
Big Sage Reservoir (Figure 5). Soil pit BS-8 was located in this soil
association and had the highest content offines (13.1 percent) ofall soils
sampled (Appendix A). This soil association also had a high content of fince
sands (32.9 percent) relative to the other soils, which had more medium and
coarse sands. The gravel content of this sample was also relatively low (32.2
percent) given the amount of gravel visible on the soil surface. This
association supported big sagebrush, with very little vegetation in the shrub
interspaces. Burned areas were dominated by cheatgrass.

5 Conclusions and Recommendations

5.1 Conclusions

All of the soils observed during the survey are basically suited for use in
reclamation. The major limiting factor for all of the soils was the amount of
sand and gravel relative to the fines. The presence ofthe gravels (and stones)
has potential to limit the ability to drill seed into these growth media when
redistributed over recontoured facilities. However, all of the soils supported
vegetation with relatively high production (400 to 800 lbs total dry weight
production, NRCS unpublished data). Similarly, none of the soils in the survey
area were rated as having high salinity, nor did the vegetation present indicate
high salt values. Shadscale and some other salt desert shrubs were present, but
not as dominant species, indicating moderate salt content. The presence of
black sagebrush and Wyoming big sagebrush on the sites was also an
indication that the soils were not saline. The vegetation also confirmed that
NRCS unpublished data that indicated the pH was slightly alkaline, which is
expected given that the soils are derived from limestone. However, the pH
values provided by NRCS were in the 7.9 to 9.0 range.

Figures 6 and 7 show the areas with potential for soil salvage at the East
Allsop site and the Big Sage Valley area, respectively. The areas depicted in
the figures were based on slope and distance form rock outcrops, where the
soil is likely to be shallow. Generally the slope is less than l5 percent and the
zueas are 100 feet or more from outcrops. Salvageable soils occur in the
remaining portions of the survey area; however, the volume per acre is likely

Soil Suruey Repod 136,t06 GN820070328 doc March 2007
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to be low, the percent of large rocks is likely to be high, and the steepness of
the slopes may interfere with safe salvage.

5.2 Recommendations

With respect to soil salvage, SRK recommends that at least 12 inches of soil be
salvaged from all sites where disturbance is proposed, unless the depth to
bedrock is less than 12 inches. Where soil is being salvage from the valley
floor, at least 18 inches is likely to be suitable for salvage and up to 36 inches
in some locations.

Where the native vegetation is present, the following can be used as a guide:

. Wyoming big sagebrush is the dominant vegetation - salvage up to 24
inches;

o Black sagebrush is the dominant vegetation (or co-dominant with
juniper) - salvage up to l8 inches (a duripan may occur before the l8-
inch depth, in which case, salvage everything above the duripan); and

o Avoid salvaging boulders and large cobble as they will make seeding
difficult after growth media redistribution.

Where the native vegetation has burned and been replaced with cheatgrass,
consider the following:

r Assume l8 inches of salvageable material, but scrape deeper to
determine the maximum salvageable depth. Because the cheatgrass is
primarily on the valley floors, additional soil may be available;

o Scrape the top two inches of soil and put off to the side. This material
will contain the cheatgrass and cheatgrass seed and should not be used
as direct haul material for reclamation. The cheatgrass-containing soil
should be placed where it will be covered by the salvaged soil
stockpile, covered by waste rock material, or placed in the bottom of
completed quarries. When covered by the soil stockpile or waste rock,
the seed will not have an opportunity to germinate, and will lose its
viability over time, eliminating this source of seed. By placing in the
bottom of existing quarries, the seed rnay germinate but the long-term
protection from fire or other surface disturbance may create conditions
where other perennial grasses can establish and eventually co-
dominate with cheatgrass.

In all cases, stockpiled growth media should be seeded with crested wheatgrass
or other aggressive species to prevent the stockpiles from becoming infested
with cheatgrass. This will reduce the amount of cheatgrass that will establish
when the gowth media is redistributed.
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Photo 1: Area around EAQ-I, East Allsop Quarry Area (North).

Photo 2: Soil Pit EAQ-I, note gravel on surface and rocks from pit.

Soil Suwcy RcAon t 3E406 GN820070U6 doc March 2007
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Photo 3: Area around EAQ-2, East Allsop Quarry Area (North).

Photo 4: Soil Pit EAQ-2, note cheatgrass litter covers surface gravel.

Soll SuN.y R.9od I 38,106 GNB 20070326 doc March 2007
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Photo 5: Area around EAQ-3, East Allsop Quarry Area (East).
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Photo 6: Soil Pit EAQ-3, note cheatgrass litter covers the surface gravels.
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Photo 7: Area around EAQ-4, East Allsop Quarry Area (central).

:-;l : t

Photo 8: Soil Pit EAQ-4, note the rocks from the pit.
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Photo 9: Area around EAQ-S, East Allsop Quarry Area (upper ridge area).

Photo 10: Soil Pit EAQ-S, note reddish color of soil.
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Photo 11: Area around BS-1, Big Sage Valley Area (south west)note abundant bunch
grass and surface gravel.

Photo 12: Soil Pit BS-1, note rocks and gravel on surface.
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Photo 13: Area around BS-2, Big Sage Valley Area (valley floor, southeast).

Photo 14: Soil Pit BS-2, note cheatgrass litter covering surtace gravels.
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Photo 17: Area around BS-4, Big Sage Valley Area (west), note the big sagebrush and
bunchgrass.

Photo 18: Soil Pit BS-4, note surf'ace gravel and rocks from pit.
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Photo 19: Area around BS-5, Big Sage Valley Area (northwest), not bunchgrass, black
sagebrush, and cheatgrass litter.

Photo 20: Soil Pit BS'5, note cheatgrass litter covering surface gravel.
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Photo 2lz Area around B5-6, Big Sage Valley (north west), note surface rock, big
sagebrush, and bunchgrass.

Photo 22: Road cut - B$6, note rock layer at approximately 16 inches.
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Photo 23: Area around BS-7, Big Sage Valley Area (north central).

Photo 24: Soil Pit BS-7, note cheatgrass litter covering surface gravels.

March 2007
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Photo 25: Area around BS-8, Big Sage Valley Area, note Wyoming big sagebrush and
surface gravels.

Photo 26: Soil Pit BS-8, note surface gravels.

March 2007
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Engineers and Scienfiists

Steffen Robertson and Kirsten (U.S.) Inc.
1250 Lamoille Hwy, Suite 520
Elko. NV
USA
89801

email: elko@srk.com
URL: hftp://www.srk.com
Tel: 775.753.4151
Fax:775.7534152

MEMORANDUM

fo: Andrew Rupke, Graymont Western Inc.

Copy to: Val Sawyer, SRK Consulting

From: Renee Kockler, SRK Consulting

Date: September 26,2008

Project: lricket Mountain Mine - Big Sage Revision NOI (138406-300)

Subject: Big Sage Reclamation Surety Estimate

The reclamation surety estimate for the proposed disturbance at the Big Sage Project provides for third-
party costs required to reclaim the proposed disturbance as required by Utah Administrative Code R647-

4-113. Costs have been provided for earthwork, revegetation, equipment removal, post-reclamation

maintenance, equipment mobilization/demobilization, contingency, and escalation.

1.0 Labor, Equipmento and Materials Costs

Equipment operator and labor rates have been separated from equipment costs. Labor rates, including

fringe, are based on Davis Bacon Wage Rates for Heavy Construction Projects in Millard County
(UT20080011), February 8,2008. Total equipment costs are based on Wheeler Machinery Company

rental rates published for 2008 plus operating costs, which include diesel fuel at $3.55 per gallon,

lubrication, and wear items. Overhead and profit are not included in the labor rates or equipment rates

because overhead and profit is provided in indirect costs located on the Summary spreadsheet.

Materials costs are separated from equipment and labor costs. Seed costs are based on the approved

broadcast seed mix for the Cricket Mountain Mine and are provided by a local seed company.

Seeding costs are based on broadcast seeding or hand seeding and include one laborer. Equipment costs

are not associated with broadcast seeding because a manual broadcast seeder is attached to the back of a

dozer during the scariffing process.

2.0 Earthwor\ Equipment Perf'ormance, and Production

Equipment selection is based on suitability and efficiency for each task. Each piece of equipment has

standard productivity specifications under varying circumstances, such as grade, operator skill, and

rolling resistance; productivity is estimated based on the Caterpillar Handbook, 35'h Edition (2005).

Equipment fleets and productivities used for reclamation surety calculations are provided in the attached

spreadsheets.
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3.0 Equipment Mobilization and Demobilization

The 2008 Rental Rate Guide and freight charge quotes from Wheeler Machinery Company (the CAT

Rental Store in Salt Lake City, Utah) are utllized to determine mobilization and demobilization costs. For

this mining project, the following equipment is utilized:

. One large dozer (CAT Dl0);

. Two medium dozers (CAT D9);

. One large excavator (CAT 385);

. One small excavator (CAT 325);

o Four scrapers (CAT 631G);

. One motor grader (CAT 16H);

o One 8,000-gallon water truck (CAT 62lE); and

o One 70-ton crane.

Multiple dozers and scrapers are utilized in order to complete active reclamation in a three- to four-month

timeframe. The D10 dozer is used for recontouring/regrading as well as knocking down retaining walls

and concrete colunuls, and the D9 dozers are used for recontouring/regrading as well as ripping,

scariffing, and assisting with topsoil replacement. A large excavator with a hammer drill is used for

concrete foundation demolition. The small excavator is used for excavating the swale and for

recontouring storm water berms. The scrapers, motor grader, and water truck are utilized for topsoil

replacement; the motor grader is also utilized for minor regrading/recontouring. Conveyor removal is

accomplished with the use of a crane and laborers.

4.0 Reclamation Costs for Each Category

Reclamation activities are undertaken for mining located on private and state land. Each spreadsheet

details the reclamation activities that occur, and the following sections include descriptions for the
physical characteristics, equipment, and revegetation. Assuming sufficient soils are available, the overall

site is revegetated to meet 70 percent of the pre-mining vegetative cover.

The Permit Area contains 611.1 acres, of which 515.6 acres is estimated to actually be disturbed. As

shown in Notice of Intent CNOD Figure 3, the Permit Area includes buffer zones (142.6 acres) around

each component to account for access and unforeseen disturbance requirements. Estimated actual

disturbance within the buffer zones is estimated at 33 percent. As such, the surety calculation only
includes reclamation costs for 47 acres associated with buffer zones; however, if more disturbance is
planned within the buffer zones, Graymont will increase the surety accordingly prior to disturbance.

Costs are included for 483.1 acres because the quarry bench faces will not be reclaimed (32.5 acres).

Table 1 presents the acreages by mine component within the Permit Area, the disturbance acreages, and
the reclamation acreases.
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Table 1: Big Sage Surface Disturbance

Component Permit Area
(acrcs)

Disturbance
Area (acree)

Reclamation
Area (acreg)

Quarries 396.3 314 .9 282.4
Overburden/Fi nes Pi les 1 1 9 . 3 105.2 105.2
Facility Area 58.5 58.5 58.5
Roads 19 .8 19 .8 19 .8
Topsoil Stockpile 17 .2 1 7 . 2 1 7 . 2
Total 611.1 5 1 5 . 6 483.1

4.1 OverburdenlFines Piles (Spreadsheet A)

Overburden/fines piles are constructed at the overall final reclaimed slope. Final slopes are blended into

the surrounding natural topography, where practical as shown in NOI Figure 9. Contouring is estimated to

be completed on approximately 90 acres of the overburden/fines piles and the quarry backfill areas.

As shown in NOI Figure 3, the Permit Area consists of 119.3 acres for the overburden/fines piles, which

includes 98.2 aqes of disturbance from the overburden/fines piles and 2I.1 acres of buffer zone around

the pile perimeters. Up to 33 percent (seven acres) of the buffer zone for the overburden/fines pile is

anticipated to be disturbed as part of mine operations. Therefore, the bonded area for the overburden/fines
piles is 105.2 acres. If additional disturbance within the overburden/fines piles buffer zones is planned,

the surety will be updated accordingly.

The tops of the overburden/fines piles are covered with a layer of soil and broadcast-seeded. In some

areas, the slopes of the overburden/fines piles may be left at angle of repose in an overall configuration

which is stable. Dumped overburden is not a source of rockfall. Slopes of the piles that are at an angle that

is safe for equipment to work are covered with a layer of soil and seeded. Soil is pushed over the edge of

the flat area onto the steep slopes to the extent safe and practical, and seed is cast over the edge of the flat

area onto the slopes to the extent safe and practical. Topsoil placement and seed costs are included for the

entire disturbance area associated with the overburden/fines piles. Spreadsheet A presents contouring,

scarifuing, and seeding costs. Costs for ripping/scarifuing and seeding the quarry backfill areas are

included in Spreadsheet C.

4.2 Yards and Stockpiles (Spreadsheet B)

Spreadsheet B provides reclamation costs for yards and stockpiles. The Facility Area, shown in NOI

Figure 6, is treated as ayard for reclamation cost estimation purposes.

For surety calculation purposes, the storm water retention pond and the interior roads within the Facility

Area are treated separately from the "yard" portion of the Facility Area. Of the 58.5 acres of disturbance

associated with the Facility Area, calculations for reclamation of 10.7 aqes associated with interior roads

are provided in Spreadsheet D (HauVAccess Roads), and calculations for reclamation of 2.2 acres

associated with the storm water retention pond are provided in Spreadsheet E (Miscellaneous).
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As shown in NOI Figure 3, the Facility Area contains a level area where buildings, such as the

warehouse, maintenance shop, and offices, are located. The remainder of the Facility Area is

characterizedby small areas of disturbance with "islands" of vegetation. Therefore, limited contouring is

required to blend the Facilities Area with surrounding natural topography. For the surety calculation,

contouring a volume of 73,568 cy (45.6 acres at an average depth of one foot) is a conservative estimate

for blending the Facility Area with surrounding natural topography. Costs for topsoil placement,

scarifoing, and seeding the Facility Area are included in the surety calculation.

Topsoil is not salvaged from the topsoil stockpile disturbance area during construction activities at the

Big Sage Project. Removal of topsoil from the stockpile area for placement on contoured/regraded areas

are conducted in such a manner as to produce topography similar to the pre-mining topography and to

leave sufficient topsoil to support revegetation without conducting additional earthworks. Therefore, costs

for contouring topsoil placement are not included for the topsoil stockpile. Costs for scariffing and

seeding the entire topsoil stockpile area are included in the surety calculation.

Costs for structure demolition and disposal for structures and buildings in the Facility Area are provided

in Spreadsheet E. NOI Figure 6 shows locations of structures and buildings that are demolished, and NOI

Figure 9 illustrates that structures and buildings are not present after reclamation. Up to five acres of the

Facility Area are covered with two feet of topsoil and/or limestone fines to bury rubblized concrete

structures. The location of buried, rubblized concrete is shown in NOI Figure 9, and costs for rubblizing

concrete structures are provided in Spreadsheet F.

4.3 Quarries (Spreadsheet C)

For surety calculation purposes, the interior roads within the North Quarry Area are treated as a separate

component. Calculations for reclamation of 4.6 acres associated with interior roads in the North Quarry
Area are provided in Spreadsheet D (HauVAccess Roads).

As shown in NOI Figure 3, the Permit Area contains 396.3 acres for the quarries, which includes 274.8

acres of quarry disturbance and I21.5 acres of buffer zone around the quarry perimeters. Up to 33 percent

(40 acres) of the buffer zone for the quarries is anticipated to be disturbed as part of mine operations. If

additional disturbance within the overburden/fines piles buffer zones is planned, the surety will be

updated accordingly.

Bench faces in the quarries are nearly vertical as illustrated in the following sketch; therefore, bench faces

are not reclaimed. Bench faces comprise approximately 32.5 acres (approximately l0%) of disturbance

within the quarry areas. The following sketch illustrates an example of the bench faces that are not

reclaimed. Costs are included for reclaiming292.4 acres within the quarry areas.

Big Sage_l 38406_Task 300_5 urety Calc Desc_20080926.doc
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Sketch showing quarry bench faces not ripped or contoured.

4.4 Haul Roads (Spreadsheet D)

Haul road locations are shown in NOI Figure 3. Roads without a defined post-mining land use are
reclaimed by recontouring/regrading with a CAT D9-class dozer and a motor grader or similar equipment.

Regrade volume calculations are shown on Spreadsheet Dl. Road surfaces are ripped and broadcast-
seeded.

4.5 Miscellaneous (Spreadsheet E)

Structures within the Permit Area include pipelines, power lines, substations, diesel fuel storage, gasoline

storage, explosives magazines, and water storage and are shown on NOI Figure 6. NOI Figure 9
illustrates that buildings and structures do not remain within the Permit Area after reclamation. Structure

demolition and disposal costs are determined from 2007 RS Means Heavy Construction Cost Data; power

line and substation removal costs are provided by Sierra Pacific Power Company. Overhead and profit are

not included in the demolition and removal costs because overhead and profit costs are included in the

Summary spreadsheet as an indirect cost.

Revegetation monitoring costs assume arunge specialist makes atirp to the Permit Area once per year for

a period of three years to determine revegetation success. Costs associated with the range specialist site

Bench Top

Bench Face

(Near Vertical)

No ripping or contouring.

No topsoil or seeding.

Quarry Bottom

Big Sage_l 38406_Task 3??_Surety Calc De sc_20080926. doc
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review and report writing are based upon an hourly rate of $65 for 40 hours per year. Travel costs to the

Permit Area are estimated at 50.5 cents per mile and 400 miles round trip from Salt Lake City, Utah.

Maintenance costs are based on revegetation of ten percent of acres vegetated during active reclamation.

The amount of required revegetation is based on historical reclamation experience at the Cricket

Mountain Mine. During active reclamation, 483.1 acres of disturbance are seeded; therefore, an estimated

48 acres are expected to require reseeding.

RS Means Heavy Construction Cost Data is used to estimate solid waste removal, hazardous waste

removal, and hydrocarbon contaminated soils removal. Dumpster rental costs are based on renting one

dumpster for three months and removing the dumpster at the end of active reclamation. Approximately 30

cy of solid waste is estimated to be removed from the Permit Area. Up to 4,000 gallons of waste oil are

transported from the Permit Area to nearby facilities in accordance with current practice. The nearby

facilities are located approximately seven miles from the Permit Area. Costs are included for removal of

up to 25 cy of hydrocarbon contaminated soil to a landfill during active reclamation.

Costs for recontouring and revegetating storm water berms and ditches are based on utilizing a CAT 325

excavator, and costs for recontouring and revegetating the storm water retention pond are based on

utilizing a D10 dozer. The diversion ditch located north of the North Overburden/Fines Pile remains as a
post-mining feature; therefore, costs for recontouring this ditch are not included in the surety calculation.
For surety calculation purposes, the storm water berms are estimated to be 1,640 feet long and three feet

high with side slopes at 2H:lV. For surety calculation purposes, the diversion ditches are estimated to be

3,740 feet long by two feet wide at the bottom by two feet deep with side slopes of 2H:lV. To help

facilitate pre-mining flow patterns, a swale is excavated to approximate the pre-mining topography within

the topsoil stockpile disturbance area. The swale is approximately 985 feet long, four feet wide at the

bottom, and two feet deep with 2.5H:1V side slopes. NOI Figure 7 provides the location of storm water

controls that are present during operations, and NOI Figure 9 provides the location of storm water

controls that are present after reclamation.

NOI Figure 6 provides conceptual conveyor locations during operations. Costs are provided for removing

these sections of conveyor assuming that dismantled conveyors are removed from the Permit Area by a

scrap dealer or purchaser on scrap dealer-owned trucks. A 70-ton crane is utilized to dismantle conveyor

sections, and conveyor dismantling costs include the crane rental cost, the crane operator, and four
laborers. Equipment hours are estimated based on two hours per 100-foot section, with a minimum of two

hours per section, and equipment hours are rounded to the nearest whole hour. Conveyor footing

rubblization costs are provided in Spreadsheet F.

4.6 Foundations (Spreadsheet F)

Concrete foundation and footing demolition costs include rubblization utilizing a CAT 385 excavator

with an 1 1,000 foot-pound hydraulic impact hammer. Estimated concrete volumes are provided by an

engineering firm and are subject to change pending final design and actual construction. Rubblized

concrete is buried under two feet of topsoil or limestone fines as provided in Spreadsheet B and described
in NOI Section 4.2.The location of buried, rubblized concrete structures is shown in NOI Figure 9.

Big Sage_l 38406_Task 3??_Surety Calc Desc_20080926.doc
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4.7 Building Demolition (Spreadsheet G)

Building demolition costs are based on RS Means Heavy Construction Cost Data and include haulage

from the Permit Area. Overhead and profit is provided in the Summary spreadsheet as an indirect cost. To

provide a conservative cost estimate, building dimensions are rounded to the nearest foot and assume

square or rectangular building shapes even though various building shapes may be utilized.

5.0 Summary

The reclamation cost summary spreadsheet provides a summary of reclamation by Project component.

Individual costs are provided for equipment, labor, and materials. General site clean-up is estimated at

one percent of the total direct costs. Indirect costs include contractor overhead and profit of ten percent

and a contingency of ten percent. Escalation costs for five years at a rate of 3.2 percent per year are also

included for a total surety estimate of $2,114,753.

6.0 References

Caterpillar. (2005). Caterpillar Performance Handbook, Edition 35. Caterpillar, Inc., Peoria, Illinois.

RS Means (2007). Means Heavy Construction Cost Data,21st Annual Edition.

Wheeler CAT. (2008). Rental Rate Guide.
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